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NOTICE 


Hewlett-Packard Company makes no express or implied warranty with regard to 
the program material offered or the merchantability or the fitness of the program 
material for any particular purpose. The program material is made available solely 
on an “as is” basis, and the entire risk as to its quality and performance is with 


the user. Should the program material prove defective, the user (and not Hewlett- 
Packard Company nor any other party) shall bear the entire cost of all necessary 
correction and all incidental or consequential damages. Hewlett-Packard 
Company shall not be liable for any incidental or consequential damages in 
connection with or arising out of the furnishing, use, or performance of the 
program material. 
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Preface 


This manual was written with the assumption that you have a working knowledge of the HP-41 
Handheld Computer, the HP 82160A HP-IL Module, a compatible plotter, and—for those using the plotter 
module’s bar code functions—the HP 82153A Optical Wand. For information regarding the operation of 
any of these units, please refer to the appropriate owner’s manual. 


To use the HP 82184A Plotter Module, you need to know some basic operating information, plus the 
operation of the module’s Utility Plotting Program and/or individual plotting functions. The two main 
parts of this manual cover these topics as follows: 


e Part I (sections 1 and 2) describes module installation, HP-41 memory and system configuration, and 
how to use this manual; then provides three plotting examples and a detailed description of the 
Utility Plotting Program. 


e Part II (sections 3 through 8) describes the plotter module’s individual plotting and bar code 
functions, as well as programs you can use to expedite bar code generation. 


Appendix A describes plotter module-related error messages. Appendix B provides care, warranty, and 
service information. Appendix C provides annotated program listings including three programs that 
enhance the use of the plotter module’s Utility Plotting Program, and flowcharts. Appendix D provides 
bar code for the programs described in section 7, as well as for several other programs listed in the 
manual. Appendix E provides reference information relative to HP-41 programming and the Hewlett- 
Packard Graphics Language, a comparison of plotter module and Hewlett-Packard Series 80 graphics 
functions. Appendix F provides a series of charts and tables that are useful aids to designing direct 
execution and paper keyboard bar code. 


A function index marked by the blue-edged pages near the end of the manual enables you to rapidly locate 
the primary description of each plotter module function and each of the routines in the Utility Plotting 
Program. Following the function index is a subject index that is useful for locating information 
describing a wide range of plotter module topics. An additional reference, the HP 82184A Plotter Module 
Quick Reference Card, is also provided with your module as a “memory jogger.” This pocket-sized 
document can help you to recall operating details that you have read, but may have forgotten. 


The plot illustrations used in this manual were generated using an HP 7470A plotter (option 003*). 


*Option 003 on the HP 7470A Plotter allows the plotter to operate in the Hewlett-Packard Interface Loop (HP-IL). 
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Introduction 


The HP 82184A Plotter Module enables an HP-41 Handheld Computer to control Hewlett-Packard 
plotting devices that operate in the Hewlett-Packard Interface Loop (HP-IL) and are compatible with the 
Hewlett-Packard Graphics Language (HP-GL). The plotter module allows you to control such plotting 
devices through the HP 82160A HP-IL Module, either directly from the HP-41’s keyboard or in a running 
program. 


The module contains 52 plotter functions (including 10 bar code functions) and the Utility Plotting 
Program. In addition, a line graph program and a bar chart program are included in the manual to help 
you get started and to provide applications programs you can modify to suit your needs. 


The bar code plotting functions included in the module enable you to use your HP-41/plotter system to 
plot HP-41 bar code or one of three other types of bar code, and to print HP-41 bar code using the 
HP 82162A Thermal Printer. The interactive PLOTBC program described early in section 7 allows you to 
easily generate HP-41 data or program bar code on a plotter. This program is recommended for novices 
and for anyone who needs only to generate a series of program or data bar code rows on a page. You can 
use the bar code subroutines and the bar code functions (described in section 7) for designing your own 
bar code programs or for controlling bar code generation from the keyboard. The utility bar code 
functions at the end of the section enable technically advanced users to generate paper keyboard, direct 
execution, or non HP-41 bar code. It is not necessary to have an HP 82153A Optical Wand available when 
you use the plotter module to generate bar code. However, using a wand helps you to quickly verify the 
contents and readability of your bar code. 
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Section 1 


Getting Started 
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Installing and Removing the Module 


Install the plotter module as described below, and use an HP 82160A HP-IL Module to connect your HP-41 
to an appropriate plotter. (The interface loop can also contain other devices without affecting plotter 
operation.) 


CAUTION 


Be sure the HP-41 is turned off before inserting or removing the plotter module. If this is not done, the 
HP-41 may be damaged or its operation may be disrupted. 





The HP 82184A Plotter Module plugs into any of the HP-41’s ports. 
(If any HP82106A Memory Modules are also plugged in, the 
plotter module must be in a higher-numbered port than the 
memory modules.) Push in the module until it snaps into place. 
When you remove the module, remember to place a port cap over 
the unused port. 





Memory and Equipment Configuration 


Memory Requirements and the |/O Buffer 


The I/O Buffer. The module uses a block of 26 HP-41 registers to form a plotting data storage unit ¢ | 
(termed an input/output—or I/O—buffer) for storing parameters used by the module to control the : 
plotter. (The PINIT| function described on page 68 creates this buffer. Most of the functions described in 
part II either use data stored in the buffer or change that data.) 
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Minimum Memory Requirements. Since the plotter module automatically controls the I/O buffer, you 
need be concerned only that there are enough memory registers available to create the buffer when you 
first execute PINiT . There is no other action you need to take concerning the I/O buffer. Of course, when 
determining how many registers you need available for a particular application, you need consider not 
only the 26 registers needed for the I/O buffer, but also how many registers you need for data storage and 
program memory. 


Ensuring that Enough Unused Registers Are Available. To easily verify how many unused 
memory registers are available, press §§(GTO){-}[-] to pack memory, then set the HP-41 to program mode 
and check the number of registers indicated by the displayed 00 REG nn message. If the number shown 
by nn is less than the number of registers you need, create the necessary additional registers by executing 
SIZE | or clearing one or more programs from memory (or, if you are using the model HP-41C. by installing 
the HP 82170A Quad Memory Module or one or more HP 82106A Memory Modules). 


1/O Buffer Permanence. Once the I/O buffer has been created, it remains in memory until you either 
execute the | PCLBUF| (clear plotter buffer) function (described on page 69) or remove the plotter module 
from the HP-41, then turn on the HP-41. When you perform either of these operations, the 26 registers used 
by the I/O buffer are restored to available memory. 


What to Expect When Executing Examples. Each of the examples in this part begin with a series of 
keystrokes that help ensure that your HP-41 contains enough properly configured memory to perform the 
example. If you are relatively inexperienced at manipulating the HP-41’s memory, these aids will help you 
learn how to anticipate memory requirements for your plotting applications. 


The examples in part II do not include keystrokes for configuring memory. When you are ready to begin 
executing the examples in part II, if you find that you need assistance to properly configure memory, 
reread the preceding four paragraphs. If necessary, refer also to the description of the | SIZE! function in 
your HP-41 owner’s manual. 


The Hewlett-Packard Interface Loop 


You control a plotter by using your HP-41, the plotter module, and an HP 82160A HP-IL Module. If you 
use more than one plotter in the loop, plotter module functions will always address the first plotter in the 
loop unless you use the HP-IL function to specify another plotter. For further information about 
HP-IL operation, refer to the HP 82160A HP-IL Module Owner’s Manual. 


Note: When using an HP 7470A or similar plotter, you should avoid executing plotter module 
functions while the plotter’s VIEW function is active or while the CHART HOLD/CHART LOAD lever is 
in the “up” position. Executing some plotter module functions while the plotter’s VIEW function is 
active results in a TRANSMIT ERR message. Execution of non-pen functions may be delayed by 
VIEW. Executing a pen movement function while the CHART HOLD/CHART LOAD lever is in the ‘‘up’’ 
position causes the plotter to ignore the function. Also, while VIEW is active or while the CHART lever 
is up, some HP-41 functions may take longer than normal to execute. 


Using This Manual 


For simplicity, plotter module functions (and any other functions not on the standard HP-41 keyboard) 
are represented by single, colored keys—such as MOVE}. You can execute such functions in two ways: By 
using [XEQ][ALPHA]name , or by assigning the function to a key using and pressing that key 
on the User keyboard. (Refer to the owner’s manual for your HP-41.) 
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Function Descriptions 


The description of each function (in part II) is preceded by a summary of information required by that 
function. This provides a quick, visual description of how to execute the function. For example: 


Y | y-coordinate (GUs or UUs) 
X | x-coordinate (GUs or UUs) 


This indicates that to move the plotter pen to a new point (defined by the current scale—which is specified 
in either graphic units or user units) you must place the point’s y-axis coordinate in the Y-register and 
x-axis coordinate in the X-register before you execute |MOVE —from the keyboard or in a program. 


Displays 


Unless otherwise indicated, all examples assume that you are beginning with the display cleared and set 
to| FIX} 4 display mode (that is, 0.0000). 


If at any time your HP-41 displays an error message, refer to appendix A, Error Messages, for an 
explanation of its cause. For certain conditions the error message may not be displayed until after a short 
delay. 


Setting Up Your System for Examples 


Before you begin each example, ensure that your HP-41/plotter system is ready for operation. Unless 
otherwise indicated, this includes a fresh sheet of paper in your plotter. 


How to Use the Rest of Section 1 


At various times you may need to quickly generate a standard plot. The Utility Plotting Program enables 
you to do so with a minimum of preparation. To see how easy this is, step through the example that 
follows the next heading. Or, if you are familiar with plotters and wish to begin using the plotter 
immediately with your own programs and keystroke routines, you may want to skip the rest of part I for 
now and begin reading in part II. However, if you are new to plotters, expect to use your plotter module 
mainly with programs written by others, or want to see further demonstrations of the plotter module’s 
capabilities, work through the last two examples in this part. Later, if you want to begin developing your 
own plotting programs, you will find in part II the information you need. 


The three examples that follow are intended to demonstrate the plotter module’s capabilities rather than 
to instruct you in plotter module operation. Therefore, in each of these examples, most of the text pertains 
to the general progression of the example instead of to the purpose and operating details of individual 
functions. Instructional material is provided later, in section 2 and in part II. So, if you are ready, plug in 
your plotter module, connect the HP-41 to your plotter, and begin plotting! 


Plotting a Function 


The Utility Plotting Program in your plotter module contains five plotting routines* that use your inputs 
to automatically generate a complete plot—that is, a plot that includes: 


e A graphic representation of a math function or series of points you specify. 
e A frame defining the plotting area. 


® Scale annotations on the x- and y-axes. 


*A routine in the HP-41 is a sequence of program instructions that you can execute either independently of other program instructions 
or as a subroutine. A program in the HP-41 consists of all program instructions between the top of program memory and the first END 
instruction, or between any END instruction and the next END instruction. 
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Utility Plotting Program Example: Generate the following plot of the sine function between —180° 
and 180°. 
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Your first step is to ensure that there are enough data registers available for use by the plotting program 
(Rog through R,;). While doing so you can also determine if there are enough unused memory registers for 
the short program used in the example (2 registers), and for the I/O buffer mentioned on page 10 (26 
registers). Then load into memory a program that, given an x-coordinate (in this case, any angle between 
—180° and 180°), returns to the X-register a y-coordinate (in this case, the sine of the angle originally 
placed in the X-register). This program will be used by the plotter module’s Utility Plotting Program to 
generate the y-coordinate of each point to be plotted. Before you execute the following keystrokes, turn 
your plotter off, then on, to ensure that it is set to its default graphic limits. 


Keystrokes Display 

'SiZE]012 Ensures that Rog through R), are available. (Does 
not affect the display remaining from any of your 
previous HP-41 operations.) 

Ensures that the HP-41 is in Degrees mode. 

@icTo}/-)[-) Packs program memory. 

00 REGnn Switches HP-41 into Program mode. The number 


represented by nn must be 28 or greater.* 


*This assumes that the 1/O buffer has not been created by some other plotting operation you may have executed before turning to this 
example. If in doubt as to whether or not the I/O buffer currently exists, switch your HP-41 out of Program mode and execute PCLALF , 
If the buffer exists, this function clears it and returns the registers used by the buffer to unused memory. If the buffer does not exist, 
PL:PLS PINIT is displayed. In either case, switch the calculator back into Program mode. If you still have fewer than 28 registers 
available, refer to Ensuring that Enough Unused Registers Are Available (page 11), before proceeding with the above example. 
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Keystrokes Display 

Bs.) 01 LBL__ 

SINE [ALPHA] 01 LBL'SINE Enters subroutine label. 

SIN 02 SIN Enters sine function. 

'PRGM 0.0000 Switches HP-41 out of program mode. 


Now you are ready to begin executing the Utility Plotting Program. The HP-41 will prompt you for several 
parameters that control the basic plotting operation. The first parameter you will enter identifies the 
name of the subroutine you keyed in to calculate the y-coordinates (SINE). The next two parameters 
specify the lower and upper limits of the x-axis. 


Keystrokes Display 

NEWPLOT NAME=? Prompts you to key in the name of the subroutine 
that calculates the y-coordinate of the plot. 

Deactivates User keyboard activated by 


/NEWPLOT).(The User keyboard is not needed in 
this example. Its general use is described on page 
21 in section 2.) 

SINE [R/S] XMIN=~—1.000? Enters function name. HP-41 prompts you to 
select the minimum x-axis value. (The —1.000 in 
the display is the default x-axis minimum that is 
set whenever you execute | NEWPLOT| without 
specifying a minimum.) 

180 XMAX=1.000? Enters minimum x-axis value. HP-41 prompts you 
to select the maximum x-axis value. (The 
displayed 1.000 is the default x-axis maximum.) 

180 XINC=—11.000? Enters maximum x-axis value. HP-41 prompts 
you to select the x-increment. (Ignore the minus 
sign for now.) 


The preceding display prompts you to specify the number of equal increments (that is, the intervals 
between x-coordinates). The displayed default parameter is 11 increments. 


Keystrokes Display 


R/S YMIN=—1.000? Enters the displayed default number of 
increments. HP-41 prompts you to select the 
minimum y-axis value. 


The next two parameters you enter specify the top and bottom boundaries of the plot. 


Keystrokes Display 


R/S YMAX=1.000? Enters default y-minimum shown in the 
preceding display. HP-41 prompts you for y- 
maximum value. 

R/S PLOT? Enters default y-maximum. The HP-41 sounds a 
tone and prompts you to indicate whether or not 
to generate a plot. 


You have now specified the source of the y-coordinates for your plot, the number of equally-spaced 
x-increments, and the scale and boundaries of your plot. The system is now ready to generate a plot. 











———— 
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Keystrokes Display 
R/S Plots the sine function with appropriate chart 
annotation. 
PLOT? Prompts you to indicate whether or not to 
generate another plot. 
Birix 4/¢| 0.0000 Sets display mode to [FIX] 4 and clears display. 


NEWPLOT and the other routines in the Utility Plotting Program enable you to easily perform complete 
plots using a variety of data options. Section 2, The Utility Plotting Program, describes these options and 
other operating details you will need to know to make full use of the program. 





Plotting a Line Graph and a Bar Chart 


The preceding example introduced you to your plotter module's utility plotting program. However, you 
may also have a need to perform unique plotting operations that are best undertaken using other, more 
specialized plotting programs that you create. Such programs use plotter module functions (described in 
part II of this manual), HP-41 functions, and, where desired, functions belonging to HP-41 extensions 
and/or peripherals. If you plan either to write plotting programs yourself or to use programs written by 
others, the following two examples will help you visualize some of the ways the plotter module can be 
adapted to your specific needs. 


Configuring HP-41 Memory 


The next example requires that you have a minimum of 80 registers available in your HP-41.* That is, 31 
memory registers to hold the program, 26 unused registers (for the I/O buffer mentioned on page 10), and 
23 data storage registers. The next keystroke series ensures this configuration. 


Keystrokes Display 

@{cTo}[-)[-] 0.0000 Packs program memory. 

| SIZE|023 0.0000 Ensures that Rog through Ro» are available. 

| PCLBUF | 0.0000 If the 1/O buffer remains from an earlier plotting 
operation, this function restores to unused 
memory the registers used by the buffer. If no 
buffer exists, the message PL:PLS PINIT is 
displayed. 

00 REGnn Switches the HP-41 to Program mode. The 


number of registers indicated by nn must be 57 or 
more. If not, refer to Ensuring that Enough 
Unused Registers Are Available, page 11. 


0.0000 Removes HP-41 from Program mode. 
Line Graph Example 


Suppose you wanted to plot the average annual rainfall in Corvallis, Oregon, for the 11-year period from 
1968 through 1978. You could write and load into program memory an independent program that plots 
years on the x-axis and inches on the y-axis. (That is, a program that does not use the plotter module’s 
built-in Utility Plotting Program.) Press §§{GTO|[-][-]and load the RAIN program from either the bar code 
on page 203 or the program listing on page 160. Then execute RAIN and key in the rainfall for each year. 
When you press the keys shown on the next page, the plotter generates a graph like the following: 


*If you are using a model HP-41C, you will need one HP 82106A Memory Module or the HP 82170A Quad Memory Module. 
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Before you execute the following keystrokes, turn your plotter off, then on, to ensure that it is set to its 
default graphic limits. 


Keystrokes Display @ 
[XEQ][ALPHA]RAIN XEQ RAIN_ Executes RAIN. HP-41 prompts for the 1968 4 
1968=? rainfall. 
58.73 1969=? 
42.92 1970=? 
53.60 1971=? 
mae ee Enters rainfall for each dis 
1,08 1973=? =atnigte fee the pba ne 
51.44 1974=? 
50.76 1975=? 
39.33 1976=? 
39.73 1977=? 
41.91 1978=? 
37.64 Enters rainfall for final year, then plots graph. 
0.0000 Plot completed. 


Bar Chart Example 


This example requires that you have a minimum of 78 registers available in your HP-41. If you have not 
altered memory since executing the preceding example, just use the following keystrokes to reconfigure 
memory for the next program. Otherwise, execute the keystrokes under Configuring HP-41 Memory on 
page 15 before you proceed with the following keystrokes. 


Keystrokes Display 

(CLP ]}[ALPHA]RAIN CLP RAIN_ Clears RAIN program from memory to allow 
0.0000 enough space for next program. 

'SIZE|013 0.0000 Reconfigures memory to 13 data registers (Roy 


through Rj»). 


——_o? 


its 
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Suppose you wanted a bar chart showing your monthly household electrical consumption in kilowatt- 
hours (kwh) for 1981. You could write and load into program memory an independent program that plots 
months on the x-axis and kilowatt-hours on the y-axis. To illustrate, enter the KWH program from either 
the bar code on page 196 or the annotated listing on page 161. Then execute KWH and key in the 
electrical consumption in kilowatt-hours for each month. When you press the keys shown at the bottom of 
this page, the plotter generates the following chart. 


i481 KWH ELECTRICITY USE 











JAN FES MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 


Keystrokes Display 

KWH XEQ KWH_ Executes KWH and prompts you to key in 
JAN January’s electrical consumption (in kwh). 
3346 FEB 

3278 MAR 

2625 APR 

1973 MAY 

1616 JUN Enters electricity consumption for each displayed 
1330 JUL month, then prompts for the next month's 
1158 AUG consumption. 

986 SEP 

1105 OCT 

1350 NOV 

2043 DEC 

2694 Enters kwh for December, then plots the bar 


chart. 
0.0000 Plot completed. 
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This concludes the plotting examples in section 1. To summarize, the first example (page 13) uses the 
plotter module’s built-in Utility Plotting Program. The remaining two examples (pages 15 and 16) use 


v 





specialized programs of the type that you can create and load into the HP-41’s program memory. Each of 
these examples automatically created the 26-register 1/O buffer when needed. If you just completed the 
preceding example, this buffer remains in HP-41 memory. 


Returning |/O Buffer Registers to Available Memory 


When you complete a plotting session, you may want to clear the I/O buffer from memory so that the 26 
registers used by the buffer will be available for other HP-41 operations. (The two procedures you can use 
to do so are described under I/O Buffer Permanence on page 11.) If the buffer remains in your HP-41 from 
the preceding example (or from any other plotting operation), the following keystrokes clear the buffer. 


Keystrokes Display 

@icro|[:)[-) 0.0000 Packs program memory. 

[PRGM | 00 REG nn Switches HP-41 to Program mode and displays 
number of unused registers (nn). 

[PRGM | 0.0000 Removes HP-41 from Program mode. 

PCLBUF | 00 REG nn Clears I/O buffer from memory, then returns 


HP-41 to Program mode. Number of unused 
registers (mn) has increased by 26 because I/O 
buffer has been cleared. 


|PRGM | 0.0000 Removes HP-41 from Program memory. 


Where To Read Next? ev 


The example on page 13 introduces you to the plotter module’s built-in Utility Plotting Program. If you 
wish to learn the details of how to use this program, turn to section 2. 


The RAIN and KWH examples demonstrate the kinds of results that can be achieved with user-designed 
programs. If you wish to learn about the individual plotter module functions that are provided for use in 
such programs, turn to part II, which begins on page 63. 





; 
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The Utility Plotting Program 
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Introduction 


The HP 82184A Plotter Module’s Utility Plotting Program generates complete plots—that is, framed, 
labeled plots of functions or data. This program enables you to use the plotter module in many 
applications without having to first learn how to use the plotter module’s individual functions. If you are 
generally unfamiliar with plotter operation or want to learn how to quickly generate some of the more 
common types of plots, reading through this section may be the best way for you to proceed. When you are 
ready to learn how to use the plotter module’s individual functions in your own programs or in step-by- 
step plotter control operations from the HP-41 keyboard, turn to part II, which begins on page 63. 


Program Overview 
The Utility Plotting Program in your plotter module contains five major routines: 


1. |NEWPLOT (new plot) enables you to prepare for plotting by prompting you for several parameters, 
automatically assigning several other default parameters, and transferring execution to the 


REPLOT routine.| NEWPLOT uses data registers Rog through R), as a plotting data base that contains 
the plotting parameters. 
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2. |REPLOT (review/ plot) prompts you with PLOT?, to perform either of the following operations: 


e Automatically generate a complete plot by sequentially executing the | PLINIT|, |PLTUxXy|, and 
routines, then return to the PLOT? prompt. (This choice is demonstrated in the example 
of plotting a function on page 13.) 





e Review and, if desired, edit the contents of any register in the plotting data base (Roy through 
R,;,)—or any other data storage register—then return to the PLOT? prompt. 


3. 'PLINIT (plotter initialize) initializes your plotter according to the parameters entered in the plotting 
data base during execution of | NEWPLOT| and/or REPLOT). 


(plot user x, y) plots a function or data specified by parameters you have entered in the 
plotting data base. 


- 


— 


5. |PLANOT (plot annotation) draws a frame around the plotting area, then—guided by parameters in 
the plotting data base—labels the axes, and prints a plot title. 


As shown in the following flowchart, executing | NEWPLOT) automatically executes the other routines, in 


order, to generate a complete plot. 


Execute 


(NEWPLOT) 


Creates 


data base. 







Edit one 


parameter. 








Initialize 


plotter 
(| PLINIT}). 


Plot Function 
or data 


(| PLTUXY )). 


Generate plot 





annotation 


( [PLANOT)). 
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To best understand how to use the Utility Plotting Program you should learn how the routines are used to 
set up and generate a plot, and learn how to select plotting parameters that give you the results you want. 
This section can help you make a good start. However, because the Utility Plotting Program offers 
numerous options for plot generation, the best way for you to truly master the program is to work through 
this section, then use it as a reference while you experiment with various combinations of plotting 
parameters. This procedure can help you to develop an insight into what is needed for any set of plotting 
requirements and to understand how the parameters interact to meet those requirements. 


The preceding flowchart and the example on page 13 introduce you to the use of the five plotting routines 
in an automatic series. However, you can also execute any of these routines individually to perform only 
certain parts of the overall plotting procedure. This feature is useful, for example, when you want to plot 
two or more functions on a single page. In such cases it is often necessary to initialize the plotter and plot 
the annotation only once. The information following the next heading describes how to quickly execute 
the individual routines in order to perform such operations. The choice as to when to use any single 
plotting routine depends on your plotting applications. You will be better able to make such choices after 
you read through the detailed descriptions of the plotting parameters and routines provided later in this 
section. Appendix C, Program Documentation, includes an individual flowchart for each of these 
routines. 


User Keyboard, Key Assignments, and Keyboard Overlay 


Executing | NEWPLOT| activates the User keyboard.* Whenever the HP-41 is set to any program and the 
User keyboard is active, if you press a top-row key to which you have not already assigned a program 
label or HP-41 function, the HP-41 begins searching in the current program for the (default) local label 
corresponding to that key. (Local labels are described in your HP-41 owner’s manual.) You can access 
[NEWPLOT], [REPLOT], [PLINIT], [PLTUXY], and using local labels, as shown in the illustration below. 
For this reason, when the User keyboard is active, you can use the top row keys to execute each of these 
routines so long as the HP-41 is currently set to any program line in the Utility Plotting Program. (Since 
all five of the plotting routines are within the same program, setting the HP-41 to any of them 
automatically includes all five of them in the “current program.’’t) 


Utility Plotting Program User Keyboard 
Plotting Routine: NEWPLOT 'REPLOT| | PLINIT | PLTUXY PLANOT 


Corresponding Local Label: ( {LBL} A) ({LBL]B) ({LBL)C) ({LBL] D) ({LBL]E) 
Corresponding Top Row Key: LOG 





The preceding key assignments, plus ten other assignments designed for use with the PLOT? prompt (in 
-REPLOT)) for editing data base parameters, are printed on the keyboard overlay shipped with your plotter 
module. 


*Line 03 of the NEWPLOT program sets flag 27, which is the HP-41’s User keyboard flag. (Refer to the listing of NEWPLOT| on page 162 
and to the section describing flags in your HP-41 owner’s manual.) 


tIn the HP-41, all program lines between two consecutive END instructions constitute a “program.” Thus, a program may contain 

several smaller, functionally separate ‘routines."’ The five routines that form the Utility Plotting Program are within the same 
program in your plotter module. When you set the HP-41 to any program line, the “current program” consists of all program lines 
between the preceeding and following END instructions. 
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The |NEWPLOT| and REPLOT routines introduced on page 19 enable you to set and edit plotting 
parameters. The |PLINIT , |PLTUXY], and routines use the plotting parameters to generate a plot. 
Let’s examine |NEWPLOT|, REPLOT , and the parameters they control; then, after working through a pair of 
examples illustrating these topics, we'll examine the remaining three routines in the Utility Plotting 
Program. 


The remainder of this section is divided into five units that describe the Utility Plotting Program’s five 
plotting routines. The various parameters are described with the routines by which they are entered 
(| NEWPLOT or |REPLOT]), The use of these parameters is described with the routines which they control. 
Thus, to learn, for example, the different kinds of XINC parameters you can use, turn to the 
routine, which is the next topic in this section. To learn how XINC controls the plotting of points, turn to 
the PLTUXY| routine, which describes how | PLTUXY |acquires coordinates and plots points. 


The | NEWPLOT| Routine 


/NEWPLOT is designed for use whenever you want to establish a new set of parameters in the plotting data 
base. It requires that you enter at least one parameter and enables you to enter up to six parameters. 


The Plotting Data Base 


/NEWPLOT |uses Roy through R,; in your HP-41 as a plotting data base. Each time you execute NEWPLOT it 
replaces any values currently in the data base with up to 12 default plotting parameters, depending upon 
how many parameters you enter in response to NEVWPLOT | prompts. 


Note: The plotting data base is not protected from access by the HP-41 function. Thus, you 
should be careful to not accidentally alter the contents of the data base if you temporarily halt a plotting 
session to perform other HP-41 operations involving | STO). 


How to use | NEWPLOT 
operation proceeds as described in the following four steps: 
1. Activates the User keyboard. 


2. Prompts you to specify the limits of the axes and to name the source of the x- and y-coordinates of 
each point to be plotted. Possible source names include: 


e An Alpha string that matches the label of a subroutine (where the subroutine generates an x- or 
y-coordinate). 


® A number specifying a block of HP-41 data registers (termed a plotting buffer) containing the 
coordinates for a series of points you wish to plot. The number is termed a buffer pointer. 
(Plotting buffers are described in detail under Plotting From Buffers on page 48.) 


e A subroutine that prompts you to key in a y-coordinate. 
3. Automatically sets an additional six plotting parameters to default values. 


4. ‘Transfers execution to the |REPLOT! program, where you can generate a complete plot or inspect the 
contents of any data registers, including those in the plotting data base. 


The example on page 13 uses to automatically generate a complete plot. The following table 
illustrates each prompt and the types of parameters you can enter in response to these prompts. 
The table also illustrates the PLOT? prompt, which is displayed after execution transfers from | NEWPLOT| 
to REPLOT). Following the table are detailed descriptions of the parameters you can enter in response to 


NEVWPLOT | prompts. 
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NEVWPLOT Prompts and Options for Response 


Resulting 


Execute the NEWPLOT routine. /NEWPLOT) NAME=? 
Note: When |NEWPLOT prompts you 

with NAME=?, your HP-41 is 

automatically set to the Alpha keyboard. 


Enter an Alpha string corresponding to 
the label of a subroutine that either 

returns y for a given x or prompts you to 
key iny; 























label 


or 





or 





enter a buffer pointer containing the 
beginning (bbb) and ending (eee) 
register numbers and buffer type (ft). (For 
a description of buffer pointers, refer to 
How to Access a Buffer, page 49.) 






XMIN=-1.000? 














ALPHA | bbb. eeet 
R/S 


R/S 







Specify —1 for the x-axis minimum; 


or or XMAX=1.000? 






enter the x-axis minimum. 





xmin 
R/S 


Specify 1 for the x-axis maximum; 


or or XINC=-11.000? 


xmax 


enter the x-axis maximum. 





Specify 11 equal intervals between 
x-coordinates (that is, 12 equally-spaced 
points); 







or or 











enter the desired number of equal 
x-intervals (—n) 







n(CHS)[R/S) 


or 









or YMIN=-1.000? 













enter the interval (/nt) you want between 
equally-spaced x-coordinates. 






int 


or 





or 






enter an Alpha string corresponding to 
the label of a subroutine that prompts 
you for x (or computes x). 






label 
R/S 


R/S 
or 
ymin 
R/S 

or PLOT? 


ymax 














Specify —1 for the y-minimum; 









YMAX=1.000? 






or 


key in the y-minimum. 






Specify 1 for the y-maximum; 
or 


key in the y-maximum. 






To automatically generate a complete 


plot, press - R/S PLOT? 


* After you execute step 7, NEWPLOT| automatically sets six additional default parameters to default 


values and then transfers execution to the | REPLOT routine, which is indicated by the PLOT? prompt. 
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The NAME and XINC Parameters 


The NAME and XINC parameters are used by PLTUXY to obtain the x- and y-coordinates for the points in 
a plot. XINC determines the x-coordinates;* NAME determines the y-coordinates. (|PLTUXY iterates once 
for each point in a plot.) Thus, your choice of parameters to use for NAME and XINC depends upon the 
source of the x- and y-coordinates of the points you want to plot. 


The NAME Parameter. PLTUXY uses an Alpha-string NAME parameter to identify and execute a 
subroutine that determines the y-coordinate corresponding to each x-coordinate used in a plot. (That is, 
for each x-coordinate generated using XINC, NAME provides a corresponding y-coordinate.) As indicated 
in step 2 of the preceding table, the NAME parameter can be an Alpha string that matches the label of a 
subroutine that either calculates y or simply prompts you to key in y. (There is a subroutine built into your 
plotter module for this purpose. For further information, refer to Prompting For Coordinates: The X? 
and Y? Subroutines, page 41.) Thus, when you want the HP-41 to calculate y, write and enter in program 
memory a subroutine that, when given an x-coordinate in the x-register, calculates the corresponding 
y-coordinate and leaves it in the X-register. 


A buffer pointer entered in response to the NAME? prompt is used to determine either y-coordinates only 
or both the x- and y-coordinates. 


The XINC Parameter. Whenever NAME is used only to specify the source of y-coordinates in a plot, 
XINC specifies the x-coordinates. When you use a numeric XINC parameter—that is, a value that 
specifies either the equal interval between x-coordinates (int) or the number of equal intervals (—n )—the 
XMIN and XMAX parameters become the leftmost and rightmost x-coordinates in the plot. As indicated 
in step 5 of the preceding table, you can also use for XINC an Alpha string corresponding to a subroutine 
label. The subroutine can be designed either to prompt you to key in an x-parameter? or to calculate an 
x-parameter. When you execute | NEWPLOT|, if you do not specify an XINC parameter, XINC is set to the 
—11.000 default value (that is, —n, or 11 equal intervals) indicated at step 5 in the preceding table. 


Note: When PLTUXY is executed, if XINC was specified as —n—the number of x-axis intervals— 
-PLTUXY | always changes this value to /nt—the equal interval between x-coordinates.t Also, when the 
NAME parameter ts a buffer pointer that determines both the x- and y-coordinates, the XINC parameter 


is ignored. 


The XMIN, XMAX, YMIN, and YMAX Parameters 


These define the limits of the axes and control plotting scale. When you execute | NEWPLOT |, they are set to 
the default values indicated in the preceding table unless you key in your own parameters. 


Automatic Transfer to 


The NAME, XINC, XMIN, XMAX, YMIN, and YMAX parameters control the basic configuration of all 
plots. The remaining six parameters (to be described later in this section), which automatically 
sets to default values, either control optional plotting features or provide internal control or storage for 
various operations performed by |PLTUXY.. At the completion of NEWPLOT|, program execution 
automatically transfers to the program and prompts you with PLOT?. If you need to edit any of 
the parameters that were either specified by you during execution of or were automatically set 
by NEWPLOT|to default values, you can do so using |_REPLOT]. 


*Unless both x and y are obtained from a buffer identified by the NAME? parameter. 
+ Refer to the first footnote on page 41. 


{This conversion consists of replacing —n with a value representing the quotient of the expression |(XMAX — XMIN) / (—n)|. 








a 





oe ae 
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The Routine 


-REPLOT| provides a convenient method for you to review or edit the contents of the plotting data base in 
Roy through Rj; (as well as the contents of any other data storage register and to automatically generate a 


complete plot. The editing feature is especially useful when you want to edit any of the default parameters 
you are not prompted for during [NEWPLOT) execution.* Four of these parameters are used to control 
plotting options that are described later in this section. (The remaining two parameters are automatically 
maintained for internal use by the Utility Plotting Program and should not normally be changed in any 


way by users. ) 


When to Use 


Whenever you want to edit an existing plotting data base or begin automatic generation of a complete 
plot, if the PLOT? prompt is not already displayed, execute | REPLOT to display this prompt. 


How to Use 


The PLOT? Prompt. Whenever |REPLOT! is executed, the HP-41 displays PLOT? At this point you can do 
any one of the following: 


e Automatically generate a complete plot. To do so, press [R/S]. (When plotting is completed, the HP-41 
returns to and prompts you again with PLOT?.) 


e Examine and, if you wish, edit the contents of any register in the plotting data base (Rog through Rj) 
or any other data storage register, then return to the PLOT? prompt. This operation is described under 
the Register Editing Procedure, below. 


® Switch from automatic plotting control to individual plotting control. (That is, instead of pressing 
[R/S], which causes | REPLOT | to execute 'PLINIT|, {PLTUXY], and [PLANOT]in an automatic sequence, you 
can manually execute one or more of these routines from the keyboard.) Under manual control of 
/PLINIT], (PLTUXY], and [PLANOT], the HP-41 does not return to the PLOT? prompt in |REPLOT unless the 
User keyboard is active and you are executing these routines by using the keys to which they are 
assigned. (If the HP-41 halts without displaying the PLOT? prompt, you can return to this prompt by 
executing { REPLOT].) 


e Execute a program that is stored in the HP-41’s program memory and automatically return to the 
PLOT? prompt. To do so, press to activate the Alpha keyboard, key in the program’s global 
Alpha label, and press [R/S}. 


The flowchart on page 20 illustrates the first two of the preceding options. The third option involves 
selective execution of [PLINIT], [PLTUXY], and [PLANOT]. (If you wish to selectively edit |PLINIT|, |PLTUXY), 
and/or | PLANOT|, you should first refer to the description of the |PLINIT routine on page 38.) 


The Register Editing Procedure. To use this feature you must know which register in the plotting 
data base contains the parameter you want to edit. The following chart lists data base registers with their 
corresponding parameter names and prompts. Several of these parameters are user-accessible 
when is executed and are described in the table on page 23 and in the paragraphs following 
that table. The descriptions of parameters that are user-accessible only when is executed begin 
following the tables on the next two pages. 





* Refer to item 3 on page 22, and to the lower portion of the table on page 26. 
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The Data Base 


Alpha String or Buffer Pointer 
X-Minimum 


ie] Se | 
Rog 


| NEWPLOT | 
















Prompt Refer to Page 
24 


NAME=/abel/ or n? 
XMIN=n? 24 



























X-Maximum XMAX=n? 

m X-Increment XINC=n? 
[REPLOT| Y-Minimum YMIN=n? 
¥-Maximum YMAX=n? 












Plot Parameter PLTPRM=n or /abe/? 






















/REPLOT| Annotation Control ANNOT=n? 

X-Axis Intercept XAXAT=n? 

Only Y-Axis Intercept YAXAT=n? 
Current X R10=n? 


Point Counter R11=n? 





A REPLOT| prompt for a data storage register numbered higher than Rj, is similar to those illustrated for 
Rio and R, ‘, 








The plotter module keyboard overlay quickly shows you which digit key to press (while PLOT? is 
displayed) to access the plotting data base parameters (in Rog through Rog). (The parameters in Rj, and 
R), are variables that are automatically maintained by and and are usually not of 


interest to users.) 


When the HP-41 displays PLOT?, and you key in a register number and press [R/S]: 


e If the specified register contains a plotting parameter (from Rog through Rog in the plotting data 
base), the HP-41 displays the parameter name and current value. 


e If the specified register is numbered higher than Rog, the HP-41 displays the register number and the 
data contained in that register. 


If, after the HP-41 displays the contents of a register, you press again—without pressing any other 
key—the HP-41 returns to the PLOT? prompt without changing the contents of the register you specified. 
(This feature allows you to inspect the data in a register without changing that data.) But if you instead 
key in numeric or Alpha data, then press [R/S], the data you keyed in replaces the current contents of that 
register. The following chart illustrates the register editing operation. 


Register Editing Procedure 


Resulting 
Execute automatically or 
from the keyboard. -As Appropriate- PLOT? 


Select the register (A) containing the 
plotting parameter or other value you 
wish to review or edit, then do one of the 
following: 































Parameter=n? 
or /abe/? 
or Ran=n? 


R [R/S] 






then 
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Resulting 


2 e Retain the displayed value inthe 
(continued) indicated register; 



















or 


Store anew number in the indicated 
register; 


or 





Store a new Alpha string (s)—up to 
six characters—in the indicated 
register, 


To select another register, repeat step 2. 
Otherwise, go to step 3. 













Automatically generate a complete plot 


(execution returns to | REPLOT after plot 


completed); 













or 


Execute | PLINIT|, | PLTUXY|, or | PLANOT .. 


(If you execute any of these routines by 
pressing [XEQ]/ALPHA] name [ALPHA], 
the HP-41 does not automatically return 
to the PLOT? prompt. Instead, when 
execution terminates, the HP-41 

displays whatever number was left in the 
X-register by the routine you executed.) 








PLOT? 


or 









variable 


Note: During register editing, if you accidentally key in an Alpha string for any parameter when a 
numeric parameter was required (or vice versa), you must terminate the entering of the erroneous data 
by pressing [R/S]. To correct the error, use the register editing procedure to reedit the parameter. 
Simply clearing the erroneous data with the |) key, then pressing to clear (or set) the Alpha 
keyboard does not correct the error. This is because | REPLOT| uses the numeric and Alpha entry flags 
(flags 22 and 23—refer to the section describing flags in your HP-41 owner’s manual) to determine 
whether your entry was numeric or Alpha. When one of these two flags is set by a keyboard entry, it 
cannot be cleared by clearing the display with the [ | key. 


As you can see from the Data Base chart on page 26, all parameters in the plotting data base can be 
accessed by [REPLOT!). To review or edit any of these parameters, use the procedure illustrated in the 
preceding register editing chart. The NAME, XMIN, XMAX, XINC, YMIN, and YMAX parameters are 


initially accessed by |NEWPLOT and are described under The |NEWPLOT) Routine. The remaining 
parameters are accessed only by REPLOT|and are described in the following text. 


The XAXAT and YAXAT Parameters 


The x-intercept parameter (XAXAT) is used by |PLANOT to specify where the x-axis intercepts the y-axis. 
Executing sets XAXAT to the same value that you specify for the y-minimum. 


The y-intercept parameter (YAXAT) is used by to specify where the y-axis intercepts the x-axis. 
Executing sets YAXAT to the same value that you specify for the x-minimum. 


The plot generated by the introductory example on page 13 shows the results of the default x- and 
y-intercept parameters. The example on pages 34 through 36 uses | REPLOT to edit these parameters. 
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Parameter Elements 


Some plotting data base parameters contain only one data item or element. For example, the XMIN 
parameter contains one element—the minimum or leftmost limit of the x-axis. Other data base 
parameters contain two or more elements. The following parameter, ANNOT, contains seven elements. 


The ANNOT Parameter 


The annotation parameter (ANNOT) contains seven elements used by PLANOT to control various aspects 
of plot labeling. These elements are interpreted in the following format: 


BBM e+ BES 
Print Chart Number of Number of Number of Number of Number of Number of 
Title: Y/N? Fractional Major Minor Fractional Major Minor 
Digits in X-Axis Tic X-Axis Tic Digits in Y-Axis Tic Y-Axis Tic 
X-Axis Increments Increments Y-Axis Increments Increments 
Labels Labels 





The Default ANNOT Parameter. NEWPLOT sets the annotation parameter to (0)1000.01000, which 
results in the following plot annotation when you execute PLANOT!: 


e Ifthe NAME parameter (Rog) is Alpha data, it is printed as the plot title. 
e Ten major tic increments with labels, are plotted on each axis. 

® Tic labels are formatted automatically in or notation. 

® No minor tics are plotted on either axis. 


Editing the ANNOT Parameter. To change one or more elements in the annotation parameter, you 
must enter a complete, new parameter in Roy. To do so, determine all of the elements you need in the 
parameter to generate the desired annotation, then use the register editing procedure to access Rs and to 
enter the new parameter. The following chart describes each element of the annotation parameter. 


ANNOT Parameter Elements 


lf the NAME parameter (Rog) contains an Alpha string, then NAME causes |PLANOT | to 
print that string as the chart title. If the NAME parameter is numeric data, no title is 
printed. 















Suppresses chart title that would otherwise be printed if NAME contains an Alpha string. 


Specifies display setting for digits in x-axis labels. If F, =O, PLANOT computes an 
appropriate or setting. 


Specifies number of major x-axis tic increments. 


Specifies number of minor tic increments between major x-axis tics. (Minor tics are not 
labeled.) If XX =O, xx specifies the number of tic increments on the x-axis. 


Controls number of digits in y-axis labels in the same way as F, does for the x-axis labels. 
Specifies number of major y-axis tic increments. 


Specifies y-axis minor tic increments in the same way that xx specifies x-axis tic 
increments. 














—_—_—_—_—_——-—- 
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To determine the major x-axis tic element to use for a given application, divide the x-axis length by the 
(equal) interval you want between the major (labeled) tics. Use the same procedure for the major y-axis 
tics and the minor tics used in both axes. 


If you specify zero for either the F, or the F,, parameter, the {PLANOT] program determines the display 
setting as follows: 


e Where the complete tic label (all digits) can be printed using a display setting of 0 through 5, the 
appropriate display setting is automatically determined. 


e Where is the increment between major tics: 
If 
t= 10,000 
or 
'< 0.0001 
the major tic labels on the applicable axis are printed in the 4 format. 
If 
0.0001 <1 < 10,000 


and there are more than five fractional digits in the increment, the labels are likewise printed in the 


4 format. 


The plot illustration in the introductory example on page 13 demonstrates the result of the default 
annotation parameter. The entry of non-default annotation parameters are shown on pages 35, 44, and 
46. 

The PLTPRM Parameter 


As indicated in the introduction to this section, the program is the part of the plotting package 
that actually plots the function or series of points you specify. uses the PLTPRM parameter to 
control one or more of the following options: 


e Line type. 

e Choice of pen. 

e Choice of character to draw at each point. 

e Buffer filling. 

e Automatic scaling (autoscale). 

e Executing a user-defined program at each plotting point. 


In its numeric form, PLTPRM contains five elements. The format for these elements is: 


cece TF £6 2h 
Character Line Pen Beginning Buffer 
Type Choice Register Type 


In its Alpha form, the PLTPRM parameter contains only one element, an Alpha string representing any 
global* label in your HP-41. 


*A global label is any Alpha label except local labels A through J and a through e. 
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Default PLTPRM Parameters. Executing NEWPLOT defaults PLTPRM to line type 1 (a solid line) and 
pen number 1. The remaining elements are set to null values. 


The following paragraphs describe the purpose and format of each PLTPRM parameter. However, some 
aspects of plotting under optional PLTPRM controls require an understanding of operating 
details. For this reason, the integration of PLTPRM options into plotting operations is provided later, 
under The Routine, page 39. 


The Character, Line Type, Pen, and Buffer-Filling Options. When you use numeric PLTPRM 
parameters, the integer portion of PLTPRM specifies the character (if any) to plot at each point, the line 
type, and the pen choice. 


ccc is the ASCII decimal code* of the single character that can be printed at each point in a plot. 
Executing | NEWPLOT defaults cee to zero. The character code table on page 212 lists the characters you 
can select and their equivalent cece code. 


/ specifies the line type used to connect points in your plot. (Refer to the description of the /LTYPE) (line 
type) function on page 89.) 


p specifies the number of the pen stall containing the pen with which you wish to plot. (For pen stall 
information, refer to your plotter owner’s manual.) 


bbb specifies the beginning data storage register in a block of registers you wish to use for storing the 
coordinates of a series of points (a buffer-filling operation, which is described under Filling a Buffer, page 


99). 


Note: The beginning register must be numbered 12 or higher. Using a lower-numbered register 
destroys information in the plotting data base. 


t specifies the type of plotting buffer you want. Type 0 and type 2 buffers contain both the x- and 
y-coordinates of each point to be plotted. (A type 1 buffer contains only the y-coordinates of the points you 
want to plot.) For the purposes of this element, types 0 and 2 are identical. 


When bbbdt = 0, no buffer filling takes place. 


The Autoscale Parameter. Autoscaling is designed for use either when you cannot estimate the 
maximum and minimum values to be derived by XINC and/or NAME accurately enough to specify the 
axes limits (XMIN, XMAX, YMIN, and YMAX) or when you want to fill a buffer without simultaneously 


plotting it. 


To specify autoscaling, use register editing to set the integer portion of PLTPRM (Ro») to 0. That is: 


0 ., BB 8 Bt 
et tll 


Replacing ccclp with O If you want to fill a buffer while 

specifies autoscaling. autoscaling, bbbt should indicate 
the starting register and buffer 
type. Otherwise bbbt should be 
zero. 


When you execute an autoscaling operation, XINC and/or NAME generate x- and y-coordinates in the 
same way as for a plotting operation. (That is, when you specify autoscaling,|PLTUXY) generates the x- and 
y-coordinates, but does not plot the corresponding points.) The limits of both axes (KMIN, XMAX, YMIN, 


*Characters whose decimal codes are 32 through 127 are standard printable characters as defined by the American Standard Code for 
Information Interchange. 
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and YMAX) are reset to match the respective minimum and maximum coordinates that [PLTUXY 
generates. Also, PLTPRM is changed from 0 to (000)11.000 (the null character code, line type 1, pen 1, and 
no buffer-filling), which is the same as the default PLTPRM that is set when you execute {[NEWPLOT . 
Because autoscaling automatically resets PLTPRM to its default value, you can autoscale a set of 
parameters, then immediately generate a plot of those parameters without having to manually change 
any plotting parameters. Autoscaling and its relationship to is described in further detail under 
The Autoscale Option on page 55, 


Executing a Subroutine at Each Plotting Point. When you replace the numeric ccc/p.bbbt PLTPRM 
parameter with an Alpha string representing a global label, the points generated by XINC and NAME 
when you execute PLTUXY| are not plotted. Instead, the subroutine named by the Alpha label in PLTPRM 
is executed. This option enables you to plot special shapes or diagrams at the desired points in a plot. 


When you write a subroutine to be used by PLTPRM as described in the preceding paragraph, the first 
instruction after the initial subroutine label should be the plotter module's function. This is 
because | PLTUXY| executes the subroutine after placing the x- and y-coordinates of the next plotting point 
into the HP-41’s X- and Y-registers. 


In the example on page 34, this option is used to plot an octagon around each of several points in a plot. 


Plotting Examples 


The preceding discussion of PLTPRM parameters completes your introduction to [NEWPLOT], [REPLOT], 
and control of the Utility Plotting Program. The following examples illustrate the basics of how to use the 
program and parameters. Once you have worked through these examples you may want to begin using 
the Utility Plotting Program in your applications. However, if you wish to understand further details of 


how |PLINIT|, [PLTUXY], and |[PLANOT] use the parameters in the data base, or if you plan to use the 


autoscaling and buffer features, you should also read through the remaining material in this section. 


Note: If you inadvertantly enter the wrong data for any of the parameters in the following examples, 
complete the data entry as shown by the printed keystrokes, then correct the erroneous data using the 
register editing procedure introduced on page 25. 


Keystrokes Display 

If the I/O buffer remains from an earlier plotting 
operation, restores to unused memory the 
registers used by the buffer. Otherwise displays 
PL:PLS PINIT. 

|SIZE1013 Reallocates memory to 13 data storage registers 
(Roo through Rj»). 

BictTo){-|[-] Packs program memory. 

00 REGann Displays available memory. If the SINE sub- 
routine from the example on page 13 is still in 
program memory, the value represented by nn 
should be at least 26. Otherwise, it should be at 
least 28. 

Removes HP-41 from program mode. 


Memory Requirements. Use the following keystrokes to set up the plotting data base (Roy through R, ;) 
and to ensure that Rj» is available (for use in the last of these examples). 


Example of NEwPLOT Operation. Use| NEWPLOT| to enter a series of plotting parameters and generate 
a complete plot of a sine function (in Degrees mode). Then use/REPLOT) to increase the number of points in 
the plot by changing the XINC parameter, and replot the function. 
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If the SINE subroutine used in the example on page 13 is not in your HP-41’s memory, use the following 
keystrokes to load it into memory. 


Keystrokes Display 

LBL) ALPHA 01 LBL_ 

SINE 01 LBL'SINE Enters subroutine label. 

[SIN] 02 SIN Calculates sine of x-coordinate (generated by 
XINC and placed in X by | PLTUXY)). 

Removes HP-41 from Program mode. 


Use | NEWPLOT |to set up the plotting data base as follows: 
1. Set NAME to use the SINE program for determining your plot’s y-coordinates. 
2. Set the x-axis scale to a minimum of -180 and a maximum of 180. 


3. Set the x-interval to 30. This produces the x-coordinates of the plot. The first x-coordinate is -180. 
The interval between succeeding x-coordinates will be 30. 


4. Set the y-minimum to -1.2 and the y-maximum to 1.2. 








Keystrokes Display ws 

‘DEG} Ensures that the HP-41 is set to Degrees mode. 

'NEWPLOT | NAME=? Executes /NEWPLOT program. Prompts you for 
parameter that names source of y-coordinate. 

SINE XMIN=—1.000? Enters Alpha string for NAME parameter. HP-41 
prompts you for x-axis minimum. 

180 XMAX=1.000? Enters -180 for XMIN. HP-41 prompts you for 
x-axis Maximum. 

180 XINC=—11.000? Enters 180 for XMAX. HP-41 prompts you for 
x-increment. 

30 YMIN=—1.000? Enters XINC of 30. HP-41 prompts you for y-axis 
minimum. 

1:2 YMAX=1.000? Enters YMIN of -1.2. HP-41 prompts you for 
y-axis Maximum. 

1.2 PLOT? Enters 1.2 for YMAX. HP-41 prompts you to either 


generate a plot or edit the data base. 


You are now ready to plot the sine function. Pressing at this point causes the HP-41 to automatically 
generate a complete plot. (That is, to sequentially execute | PLINIT), [/PLTUXY), and [PLANOT).) 


Keystrokes Display 


R/S Generates complete plot of sine function. 
PLOT? Prompts you to either generate a plot or edit the 


data base. ’ y iy 


The following illustration shows the resulting plot. (Leave your HP-41 turned on to preserve the PLOT? 
prompt for the next part of this example.) 
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Now let’s plot a more accurate representation of the sine curve by increasing the number of plotting 
points. To do so, decrease the interval between x-axis coordinates by using the register editing procedure 
to change the XINC parameter (Ros) from 30 to 10. (Each time XINC generates an x-coordinate, NAME 
generates a y-coordinate.) Since the plotter is already initialized and the annotation has already been 
plotted (by the automatic execution of and |PLANOT]), it is unnecessary to reexecute the entire 
plotting procedure. Instead, just replot the function by executing alone. (If your HP-41’s User 
keyboard is active (USER annunciator displayed) and you have not assigned any function or program 


label to the key, pressing executes | PLTUXY .) 


Keystrokes Display 
PLOT? Display remaining from preceding operation. 

5 XINC=30.0000? Displays the current XINC parameter. 

10 PLOT? Replaces the current XINC parameter with 10. 
HP-41 prompts you to either generate a plot or edit 
the data base. 

Executes to replot the sine function. 

( and are not executed.) 
0.000 Plot completed.* 
-or- 
PLOT? 


*Using the top row key convention described under User Keyboard, Key Assignments, and Keyboard Overlay on page 21 results in the 
PLOT? Prompt. If you do not use the top row key convention, the HP-41 displays the last number placed in the X-register before 
termination of the routine instead of displaying PLOT?. 
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As shown in the following illustration, the sine function plot now includes a more accurately plotted 


curve. 





| 





8 
+ 

LO8 
4 


Retain the plotting data base and the SINE subroutine in your HP-41’s memory for use in the next 
example, and leave your plotter turned on to preserve the current plotter settings. 


Example of Two Function Plots on the Same Page. Place a new sheet of paper in your plotter and 
enter in program memory a subroutine that calculates the cosine of a number. Then: 


Adjust the plot annotation and move the positions of the axes by changing the ANNOT (Rg3), 
XAXAT (Rog), and YAXAT (Rog) parameters. 


Plot the annotation for a new chart. 
Plot the sine function. 


Change the line type and pen elements of the PLTPRM (Ro») parameter so that the plotter will use 
pen 2 and will plot a dotted line instead of a solid line. Change the NAME parameter (Rog) from 
SINE to COS. 


Plot the cosine function. 


To highlight plotting points, enter in program memory a subroutine that plots octagons around the 
plotting points. 


Change the PLTPRM parameter so that it specifies the subroutine in step 6, then execute to 
plot the octagons. 


ws 
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(This example assumes that the data base and plotter settings created in the preceding example remain in 
your HP-41 and plotter, and that you have not assigned any functions or labels to any of the top row 


keys.) 

Keystrokes Display 

@icto}/-)-] Packs program memory. 

00 REG nn Sets HP-41 to Program mode. If the value 
represented by nn is not at least 01, refer to 
Ensuring that Enough Unused Registers Are 
Available, page 11. 

(.8L)[ALPHA) 01 LBL — 

cos 01 LBL'COS Program to calculate the cosine of x. 

cos 02COS 


Change the annotation parameter from the default value set by [NEWPLOT| to a new value that specifies 18 
major x-axis tic intervals, with 4 minor tic intervals in each major interval; and 8 major y-axis tic 
intervals with 3 minor tic intervals in each major interval. 


Keystrokes Display 
PLOT? HP-41 prompts you for next operation. 
3 ANNOT=1000.01 Accesses plot annotation parameter. 
=1000.01000? (Display scrolls.) 
1804.00803 -1804.00803 _ Enters new ANNOT parameter. 
R/S PLOT? HP-41 prompts you for next operation. 


Now change the axes intercepts to zeroes. 
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Keystrokes Display 

6 XAXAT=-1.200 
0 PLOT? 

9 YAXAT=-180.00 


XAT=-180.000? 
0 PLOT? 


Accesses x-axis intercept. 
Enters 0 for x-axis intercept. 
Accesses y-axis intercept. (Display scrolls.) 


Enters 0 for y-axis intercept. 


You are now ready to generate the plot annotation. This operation uses the parameters that you edited in 


the preceding keystrokes. 


Keystrokes Display 
PLANOT. 
0.0000 
-Oor- 
PLOT? 


Generates the plot annotation. 
Plot completed.* 


For the next step, use PLTUXY to generate a plot of the sine function (as specified by the SINE Alpha 
string entered earlier for the NAME parameter). Then switch the line type and pen number by changing 
the PLTPRM parameter, change the Alpha string in the NAME parameter to represent the COS 


subroutine, and plot the cosine function. 


Keystrokes Display 
“PLTUXY | 
0.0000 
-Or- 
PLOT? 


[REPLOT) PLOT? 


2 PLTPRM=11.000 

TPRM=11.0000? 
32 PLOT? 
8 NAME= SINE? 
cos PLOT? 
[PLTUXY] 

0.000 
-Ore- 
PLOT? 


Plots sine function. 
Plot completed.* 


Executes REPLOT |. (This step is unnecessary if 
plot is already displayed as a result of the 
preceding instruction.) 

Accesses PLTPRM parameter. Displayed 
parameter elements—ccclp = 00011—specify line 
type | and pen 1. (Display scrolls.) 


Enters new PLTPRM parameter that specifies 
line type 3 and pen 2. 
Accesses NAME parameter. 


Enters new NAME parameter that specifies the 
COS subroutine. 


Plots cosine function. 
Plot completed.* 


Now enter a subroutine labeled OCTA that plots octagons around plotting points, then edit the PLTPRM 
parameter so that it contains an Alpha string representing the label of this subroutine. Thus, when you 
reexecute PLTUXY ,it executes the OCTA subroutine at each point instead of plotting a point. 


Keystrokes Display 
Bicto}(JC) 
00 REG nn 


*Refer to the footnote on page 33. 


Packs program memory. 

Sets the HP-41 to Program mode. (If the number 
represented by nn is less than 06 refer to Ensuring 
that Enough Unused Registers Are Available, 
page 11.) 








vJ | 
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Keystrokes Display 

@ LBL ALPHA) 01 LBL_- 

OCTA 01 LBLTOCTA 

[MOVE | 02 MOVE 

1 O31 _ 

PEN | 04 PEN 

-LTYPE. O5 LTYPE 

40545 06 .40545_ 

12 07 STO 12 

— mn “es 1, on Enters in program memory a subroutine that 

- plots an octagon at a point whose coordinates are 

10 ENTER # given in the X- and Y-registers. 

5 11-5_ 

'RPLOT}| 12 RPLOT 

12 13RCL12 

INT] 14 1NT 

15 PDIR 

Miisc)12 161SG 12 

® GT0)00 17 GTO 00 

0.0000 Switches HP-41 out of Program mode. 

|REPLOT| PLOT? Prompts you for next plotting operation. 

2 PLTPRM=32.000 Accesses the PLTPRM parameter. 
TPRM=32.0000? 

OCTA PLOT? Enters Alpha string representing OCTA 


subroutine label. HP-41 prompts you for next 
plotting operation. 


Earlier you set the XINC parameter so that a point would be plotted every 10 units on the x-axis. If you 
now execute |PLTUXY|, because of the change you made to the PLTPRM parameter, octagons will be 
plotted at 10-unit intervals on the cosine curve, which is an unnecessarily small interval for the purposes 
of this example. To reduce the frequency of octagon plots, reduce the number of plotting points. To do so, 
increase the interval between x-coordinates by changing XINC from 10 to 60. 


Keystrokes Display 
5 XINC=10.000? Accesses XINC parameter. 
60 PLOT? Edits XINC. HP-41 prompts you for next 


operation. 


You have now edited the PLTPRM and XINC parameters to plot an octagon at intervals of 60 units on the 
x-axis. If you execute | PLTUXY |, it will use XINC and NAME to generate each point’s x- and y-coordinates 
(just as it did in previous examples). However, now that the PLTPRM parameter specifies a subroutine 
label instead of a line type and pen number, executes that subroutine at each plotting point 
instead of drawing a line to the point.* (When an Alpha PLTPRM parameter is used, plotting by /PLTUXY | 
is done using pen | and line type 1.*) 


*The main purpose of this example is to demonstrate parameter editing. If the use of these parameters is unclear to you at this point, you 
can learn more about how they affect plotting later, when’you read the material under The/PLTUxy | Routine on page 39 and the | PLTUXY| 
flowchart on page 176. 


*You can override this default by specifying another line type and pen number in the program named by PLTPRM. Refer to the {PEN 
and (Tye. | functions described under Other Pen Control] Functions on page 88. 
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Keystrokes Display 
| PLTUXY | Plots octagons around plotting points. 
0.000 Plot completed.* 
-or- 
PLOT? 


The Routine 


After NEWPLOT!/ and are executed, but before plotting can begin, the plotting area, scale, line type, 
label, and other parameters must be established in the plotter module’s I/O buffer. The [PLINIT) routine 
automatically performs this operation for you. That is, |PLINIT executes | PINIT|, then executes additional 
plotter module functions that use either the parameters included in the |PLIN|IT program or the scale 
parameters (XMIN, XMAX, YMIN, and YMAX) in the plotting data base (Roy through R;;) created by 
/NEWPLOT). (Execution of PLINIT leaves the plotter module’s label origin setting at 5. Refer to 
changing the Label’s Location, page 94.) 


As described under Program Overview on page 19, each time you use to generate a complete plot 
(by pressing while the PLOT? prompt is displayed), is automatically executed (followed by 
and ). Thus, the only time that you need be concerned with execution is when you 
want to generate a plot by executing and (if needed) manually from the keyboard 
instead of automatically under control. 


When to Execute Manually 


Once the 1/O buffer has been initialized by executing PLINIT|, it remains unchanged until you reexecute 
'PLINIT|.? Because the only plotting data base parameters (Roj through Rj;) used by are the four 
scale parameters, it is necessary to manually execute only when you are not automatically 
generating a complete plot. That is, you should execute after you have used to create or 
recreate the plotting data base, or after you have used to change a scale parameter. 


Controlling the Physical Size of the Plotting Area 


It is not necessary to understand this topic in order to use for general plotting. However, users 
needing to vary the size and position of plots they generate using the Utility Plotting Program should 
read the following information, as well as the referenced material in section II of this manual. 


The actual size and position of the plotting area established by depends upon the plotter you are 
using and the graphic limits to which your plotter is currently set.t Using the HP 7470A plotter with its 
default graphic limits, establishes a plotting area of approximately 188 mm on the x-axis and 
126 mm on the y-axis. To quickly set the default graphic limits, turn the plotter off, then on, before you 
begin using the Utility Plotting Program. 


“Refer to the footnote on page 33. 


TUnless you execute an individual plotter module function that alters any data held in the 1/O buffer. Such functions are described in 
part IT. 


{The graphic limits define the maximum limits of pen movement. | ?iNiJ|, which is executed by the/PLINiT | routine, sets the graphic limits 
to those currently maintained by your plotter. All examples in this section assume the default graphic limits, which you can set by 
turning your plotter off, then on, before you execute any of the plotting applications programs. Changing the graphic limits changes 
the size and/or the location of subsequent plots. If you wish to experiment with various sized graphic limits, refer to Graphic Limits 





(page 64) and Specifying the Graphic Limits (page 69). 
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The | PLTUXY| Routine 


When you automatically generate a complete plot, the | REPLOT program executes | PLINIT|, PLTUXY |, and 


Cepeneeel 


PLANOT for you. However, when you want to generate a plot when you don’t need to reinitialize the plotter 
module or draw the plot annotation, just execute | PLTUXY | from the keyboard. 


The PLTUXY| routine uses the XINC and/or NAME parameters to acquire x- and y-coordinates, and the 
PLTPRM parameter to determine what to do with the coordinates. Each iteration of generates 
one point. automatically performs as many iterations as are required to produce all points 
specified by XINC and/or NAME. (The flowchart on pages 176 through 178 illustrates this 
operation.) Before you execute PLTUXY|, you should perform each of the following two operations at least 
once: 


1. Use NEWPLOT and/or REPLOT) to enter the parameters you want into the plotting data base. 


2. Execute PLINIT .(It is not necessary to execute! PLIN/T more than once in any plotting session unless 
one or more of the parameters controlling scale (XMIN, XMAX, YMIN, or YMAX) are changed 
between executions of | PLTUXY |.) 


General Plotting Options 


The range of possible XINC, NAME, and PLTPRM parameters gives you several options for | PLTUXY | use. 
Generally, these options include: 


e Plotting a function from x-coordinates determined by a value in the XINC parameter and 
y-coordinates determined by a subroutine specified in the NAME parameter. The examples on pages 
31 through 38 demonstrate this option. 


e Plotting points where you are prompted to key in one or both coordinates of each succeeding point 
while the plot is in progress. 


e Plotting points where either the y-coordinate of each point or both coordinates of each point are taken 
from a buffer you loaded previously. 


e Building a buffer with or without simultaneously plotting it. 
e Where you are unsure of the scale to use, letting PLTUXY | determine the scale (termed autoscaling). 


e Highlighting points in a plot by plotting a special shape or design at each plotting point. 


Determining Parameter Elements 
To determine the elements to use for the XINC, NAME, and PLTPRM parameters: 
1. Identify: 


e How you want PLTUXY to acquire the x-coordinates. (That is, do you want coordinates that 
occur at equal intervals, coordinates that you enter when prompted from the keyboard, or 
coordinates stored in a buffer?) 


e How you want! PLTUXY to acquire the y-coordinates. (That is, do you want coordinates derived 
from a calculation that returns y when given x, or do you want the coordinates derived in one of 
the ways mentioned above for the x-coordinate?) 


e What you want done with the points defined by the x- and y-coordinates. (That is, do you want 
them plotted and/or stored in a buffer, or used for autoscaling?*) 


2. Assign to XINC and NAME the parameter elements that address the sources of your coordinates, 
and to PLTPRM the elements that indicate the plotting operation you want. 





*Generating coordinates and storing them in a buffer without simultaneously plotting them requires that you specify both the buffer 
and autoscaling operations. However, you can also choose to autoscale without simultaneously storing coordinates in a buffer, 
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The following two charts identify the types of XINC, NAME, and PLTPRM parameter elements you can 
select, and either the sources to which they refer or the plotting operations they initiate. The charts are 
intended to help you visualize how to control |PLTUXY|. For descriptions of the XINC, NAME, and 
PLTPRM parameters themselves, refer to The NAME and XINC Parameters on page 24 and The 
PLTPRM Parameter on page 29, or to the subject index that begins on page 223. While you are learning 
how to use the parameters in these charts, it may be helpful to refer to the flowchart on pages 176 
through 178. The paths through |PLTUXY as shown by this flowchart are controlled by the values you 
specify for the NAME and PLTPRM parameters. In this regard, it is helpful to divide the flowchart into 
two parts. The upper part illustrates how acquires the coordinates of each successive point. The 
lower part illustrates what does with each successive point. 





Note: When PLTUXY is ready to perform the operation(s) specified by PLTPRM, the x-coordinate of the 
current point is in the X-register and the y-coordinate of the current point is in the Y-register. 


Parameters That Acquire X- and Y-Coordinates 


Number of equal x-coordinate intervals (-/). 


XINC Options Interval between x-coordinates (/nt). 


Label of subroutine that prompts for (or calculates) x. 
Label of subroutine that calculates y for a given x. 
Label of subroutine that prompts for y. 
NAME Options 
Buffer pointer for buffer containing only y-coordinates (iii. fff1). 
Buffer pointer for buffer containing both x- and y-coordinates (##. fff0 or iii. fff2).* 


"When a NAME parameter buffer pointer acquires both the x- and y-coordinates of each point, the XINC 
parameter—which at other times is used to acquire x-coordinates—is ignored. 





Parameters That Specify What to Do With the Coordinates Identified by XINC and/or NAME 


Integer Part of Plot the points. Use nonzero ccclp values to determine character number, line 
Numeric PLTPRM type, and pen number. (If you do not want a character plotted at each point, use O 
Option for ccc.) 


Autoscale (ccclp = 0). 


Fractional Part of Do not build a buffer (bbbt = 0). 
Numeric PLTPRM 
Option Build a buffer (bbbt # 0). 


Alpha PLTPRM Plot a special shape at each plotting point by executing a subroutine at each point. 
Parameter Option To do so, use for the PLTPRM parameter the global Alpha label that names the 
subroutine. 





Plotting a Function 
To plot a function: 


1. Write and store in program memory a subroutine that, given an x-value in the X-register, calculates 
and leaves in the X-register a corresponding y-value. The subroutine should have a global label. 


2. Determine the XINC (Ros) parameter that will provide the desired x-coordinate for each point. 
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3. Use| NEWPLOT] or{REPLOT]to specify: 


e The program label described in 1, above, as the NAME parameter. 


¢ The XINC parameter and any other data base parameters that need to be entered or edited 
before you begin plotting. 


4. Execute PLTUXY] either automatically or manually. (If you execute |PLTUXY manually, ensure that 
|PLINIT| has been executed once since the last execution of /NEWPLOT|or change in the XMIN, XMAX, 
Y MIN, or YMAX parameters.) 


When you execute PLTUXY,, it uses XINC to determine an x-value, places a copy of that value in the 
X-register, then executes the program specified by the label used as the NAME parameter. [PLTUXY 
repeats this procedure for each successive point. 


Prompting For Coordinates: The X? and Y? Subroutines 


You can design a PLTUXY operation to prompt you to key in one or both coordinates of each point. The 
Utility Plotting Program contains two subroutines, labeled X? and Y?, that you can use for this purpose. 


How to Use X? and Y?. If you want the HP-41 to prompt you to key in each successive x-coordinate 
used in a plot, use X? for the XINC parameter (Rp;).* If you want the HP-41 to prompt you to key in each 
successive y-coordinate, use Y? for the NAME parameter. 


How the X? and Y? Subroutines Operate. When you use X? as the XINC parameter, each time a new 
x-coordinate is required | PLTUXY) executes the X? subroutine, which prompts you to key in the desired 
x-coordinate. keeps track of the number of points that have already been plotted and includes in 
the X? subroutine’s prompt a number in parentheses to indicate the sequence number of the current point. 
The first point in any series will be point 0. Thus, the first X? prompt will be X(0)= ?. The Y? subroutine 
operates in the same way. 


Terminating Keyboard Entry of Coordinates. When you are using the X? and/or Y? subroutines to 
prompt you for point coordinates, and you want to terminate point acquisition, wait until the next X? or 
Y? prompt appears, then press without keying in a number.t When you do so, execution of 
terminates. (If was executed automatically by [REPLOT], execution transfers to the 


routine.) 


Where only one coordinate of each point is to be entered from the keyboard, if the parameter controlling 
the other coordinate determines the number of points in the series, [PLTUXY automatically terminates 
after processing the final point. For example: 


e If NAME contains Y? and XINC contains a value specifying either the number of equal x-intervals or 
the interval between each x-coordinate, XINC determines the number of points that [PLTUXY plots. 


“If the XINC parameter already contains a numeric element, you will have to activate the Alpha keyboard by pressing [ALPHA] before 
you key in the label name. If the XINC parameter already contains an Alpha element, the Alpha keyboard is automatically activated 
when the XINC prompt is displayed. The same applies to the NAME parameter when you are using the register editing procedure. 
(However, the Alpha keyboard is always activated when the NAME prompt is displayed as a result of executing | NEWPLOT.) 


|| PLTUXY | uses the HP-41’s Numeric Input Flag (flag 22) to determine whether or not you key in a number in response to either the X? or 
Y? subroutine prompt. If you do not key in a number, flag 17 is set, which causes /PLTUXY| to stop generating coordinates and to halt or 
to transfer execution back to|REPLOT|. Thus, pressing [R/S] without a keyboard data entry terminates {[PLTUXY| automatically. (If you 
design your own subroutine for XINC or NAME, you can use flag 17 for this same purpose.) 
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e If XINC uses the X? subroutine, and if NAME contains the label of another subroutine that returns y 
for a given x, neither parameter determines the number of points. 


The first of the following two examples demonstrates operation when the Y? subroutine label is 
used for the NAME parameter and the XINC parameter determines the number of points plotted. The 
second example demonstrates PLTUXY | operation where neither XINC or NAME determine the number of 
points plotted. 


Example Using Y? In NAME. The bar chart example on page 16 in section 1 used a specialized 
program to plot kilowatt-hour electrical consumption over a 12-month period. The data supplied for that 
example indicates that energy consumption ranged from a low of 986 kilowatts per month to a high of 
3,346 kilowatts per month. Suppose you wanted to use the same input data with the Utility Plotting 
Program to generate a simple line chart like the one shown below. 


3600 ~~ Be a 
3000 


2400 


1800 


600 


a 
] ee 


You can easily set up the plotter to generate the preceding chart by using NEWPLOT! and |REPLOT| to 
initialize the data base. Before you begin to plot, ensure that there are 12 data storage registers available 


for the plotting data base and at least 26 unused memory registers available for the I/O buffer. 


Keystrokes Display 

_PCLBUF Clears the I/O buffer if it exists. If the buffer does 
not exist, PL:PLS PINIT is displayed. 

(SIZE|012 Ensures that Rog through R,, are available for the 
plotting data base. 

BicTol[-][-] Packs program memory. 

00 REGnn Switches HP-41 to Program mode. The number of 


registers indicated by nn must be 26 or more. (If it 
is not, refer to Ensuring that Enough Unused 
Registers Are Available, page 11.) 


Removes HP-41 from Program mode. 
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Now use the Utility Plotting Program to plot a line chart of energy consumption. 


Keystrokes Display 

NAME=? Prompts you to key in the name of the subroutine 
that calculates the y-coordinate of the plot. 

Y? XMIN=-1.000? Enters name of Y? subroutine included in Utility 


Plotting Program. HP-41 prompts you to select 
the minimum x-axis value. 


Since the minimum x-axis value should represent the first month in the period, and the maximum x-value 
should represent the last, or 12th month in the period, use 1 for XMIN and 12 for XMAX. 


Keystrokes Display 

1 XMAX=1.000? Enters minimum x-axis value. HP-41 prompts you 
for maximum x-axis value, 

12 XINC=-11.000? Knters maximum x-axis value. HP-41 prompts 


you for the x-increment. 


The x-axis represents 12 months. Because we expect to plot one point for each month, use 1 as the 
increment between x-coordinates. 


Keystrokes Display 
1 YMIN=-1.000? Enters x-increment. HP-41 prompts you for the 


y-axis Minimum value. 


Since the minimum y-axis value should represent the lower limit of the energy consumption plot and the 
maximum y-axis value should represent the upper limit of consumption, use 0 for YMIN and 3600 for 
YMAX. 


Keystrokes Display 

0 YMAX=1.000? Enters minimum y-axis value. HP-41 prompts you 
for maximum )y-axis value. 

3600 PLOT? Enters maximum y-axis value. HP-41 prompts 


you to indicate whether or not to generate a plot. 


If you generate the plot now, the default ANNOT (plot annotation) parameter (set in Ro; of the plotting 
data base) by will plot ten major tic intervals, with corresponding tic labels, on each axis. This 
same default parameter will print the Y? label in the NAME parameter as the plot label. Before 
generating the plot, use the parameter editing feature to change the ANNOT parameter to specify tics and 
labels that correspond to months on the x-axis and blocks of 600 kwh on the y-axis. (Specifying 11 x-axis 
tic intervals produces 12 labeled tics—1 through 12; specifying 6 y-axis tic intervals produces 7 labeled 
tics—O through 3600.) Use the ANNOT sign convention to avoid printing a plot label (that is, use a 
negative parameter value). 
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Keystrokes Display 
3 ANNOT=1000.01 Uses the register editing feature to access 
T=1000.01000? the ANNOT parameter in Rog. (Display scrolls.) 
1100.006 PLOT? Enters a value that specifies 11 tic intervals on 
the x-axis and 6 tic intervals on the y-axis. 
Because the value is negative, no plot label will be 
printed. HP-41 prompts you to indicate whether or 
not to generate a plot. 
R/S Begins automatic generation of a complete plot. 


Because of the numeric XINC parameter you entered earlier, | PLTUXY) computes the x-coordinate needed 
for each point. However, because you used the Y? subroutine label for the NAME parameter, each time 
_PLTUXY | requires a y-coordinate, the Y? subroutine, which prompts you for a y-coordinate, is executed. 


Keystrokes Display 
Y(O)=? 
3346 Y(1)=? 
3278 Y(2)=? 
2625 - : HP-41 prompts you for first y-coordinate (which is 
th va > the first month’s electricity consumption), 
1330 ve ? Enters the y-coordinate corresponding to each 
1158 Y(7)=? month’s consumption, then prompts you for the 
986 ¥(8)=? next y-coordinate. 
1105 Y(9)=? 
1350 Y(10)=? 
2043 ¥(11)=? 
2694 Enters 12th y-coordinate. 


Because the XINC parameter you entered earlier allows 12 x-coordinates,* PLTUXY|execution terminates, 


and no more points are plotted. Because |PLTUXY| was executed under automatic control, execution 
transfers to| PLANOT and completes the plot. 


Keystrokes Display 


None PLOT? Plot completed. HP-41 prompts you to indicate 
whether or not to generate another plot. 


Example Using Keyboard-Entered X-Coordinates. Suppose that you wanted to generate a plot of 
the function 


f(x) = x*-—In(x*2+e*) 


so that the portion of the function that lies between x = 0 and x = 1 is plotted with greater precision than 
the remainder of the function. 


*The XMIN/XMAX range is 1 through 12. As XINC specifies | unit between x-coordinates, the result is 12 coordinates. 
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To generate this plot, load into program memory a subroutine that calculates f(x). Use the subroutine’s 
label for the NAME parameter. Use the label of the Utility Plotting Program’s X? subroutine for the XINC 
parameter. This choice of parameters enables you to key in any x-coordinate you wish when prompted by 
X? for each successive point. The corresponding y-coordinate—/f(x)—for each x-coordinate is calculated 
by the subroutine identified by NAME. Thus, while the plot is in the most interesting portion of the 
function, you can increase plotting precision by keying in x-coordinates that are closer together than the 
x-coordinates you enter for other portions of the plot. This method allows you to plot virtually as many 
points as you wish. 


To begin, ensure that there is sufficient space in memory for this example (29 unused memory registers 
and 12 data storage registers). 


Keystrokes Display 

Clears the I/O buffer if it exists. If the buffer does 
not exist, PL:PLS PINIT is displayed. 

(SIZE]012 Ensures that Rog through Rj; are available for the 
plotting data base. 

@icTo)[-)[-] Packs program memory. 

00 REGnn Switches HP-41 into Program mode. The number 


at the right of the display must be 29 or greater. 
(Refer to Ensuring that Enough Unused Registers 
Are Available, page 11.) 


Now load into program memory a subroutine that generates f(x) when x is given (in the X-register). 
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Keystrokes Display 

(LBL) ALPHA) 01 LBL — 

GRAPH 01 LBL'GRAPH Enters subroutine label. 

O02 ENTER* 
(ENTER® | O3 ENTER * | 
04 CHS 

a. 05 E*X 

crt 06 X<>Y 

Bx | 07 X#2 Enters instructions for calculating the value of 

08 + the expression x* — In (x* + e-*). 

O9LN | 
10 CHS 
[xy] 11 X<>Y 

gx. 12X#2 

13+ 


Now execute | NEWPLOT |and specify an x-axis range of -2 through 2. 


Keystrokes Display 

|NEWPLOT | NAME=? Prompts you to key in the name of the subroutine 
that calculates the y-coordinate of the plot. 

GRAPH XMIN=-1.000? Enters subroutine name. HP-41 prompts you to 
key in the minimum «x-axis value. 

2 {[CHS][R/S] XMAX=1.000? Enters XMIN value. HP-41 prompts you to key in 
the maximum x-axis value. 

2 XINC=-11.000? Enters XMAX value. HP-41 prompts you to select 


the x-increment. 


Because you want to control and vary the interval between x-coordinates, specify the Utility Plotting 
Program’s X? subroutine. When executed by | PLTUXY , X? prompts you to key in an x-value. 


Keystrokes Display 
X? YMIN=-1.000? Enters X? subroutine label for XINC parameter. 
HP-41 prompts you for minimum y-axis value. 
R/S YMAX=1.000? Enters default YMIN value. HP-41 prompts you 
: for Maximum y-axis value. 
2.5[R/S| PLOT? Enters YMAX value. HP-41 prompts you to 


generate a plot or edit a parameter. 


Generating a plot now would result in a plot annotation reflecting the default ANNOT parameters (refer 
to The ANNOT Parameter, page 28). Also, the axes would be drawn at the bottom and the left plotting 
limits. To enhance the plot’s readability, specify that tics and labels be drawn at 0.5-unit intervals on both 
axes, and that the axes themselves be plotted at the 0 intercepts. Since the x-axis has a range of 4 units, 
specify 8 x-axis tics (4 / 0.5 = 8). Because the y-axis has a range of 3.5 units, specify 7 y-axis tics. Include 
five minor tic intervals between the major tics on both axes. The resulting ANNOT parameter is 
(O0)805,.00705. 


Keystrokes Display 
3 ANNOT=1000.01 Uses register editing to access the ANNOT 


T=1000.01000? parameter. (Display scrolls.) 
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Keystrokes Display 

805.00705 PLOT? Enters ANNOT parameter. 

6 XAXAT=-1.000? Accesses current (default) y-intercept parameter 
for x-axis. 

0 PLOT? Enters XAXAT parameter. HP-41 prompts you to 
generate a plot or edit a parameter. 

9 YAXAT=-2.000? Accesses current (default) x-axis intercept 
parameter for y-axis. 

0 PLOT? Enters YAXAT parameter. HP-41 prompts you to 


generate a plot or edit a parameter. 


If you press to automatically generate the plot, you will be prompted to key in x-coordinates without 
having a labeled plotting area to refer to while selecting the coordinates. To provide the plot annotation 
before you begin plotting points, first initialize the plotter by executing , then executing PLANOT. 


Keystrokes Display 
[ PLINIT | Initializes plotter according to parameters 
currently in the plotting data base, then halts.* 
2.500 
-or- 
PLOT? 
Generates plot annotation, then halts.* 
0.0000 
-or- 
PLOT? 


Because the x-coordinate of each point to be plotted is a value you key in when prompted by X?, you have 
control over the interval between points. To plot the function, execute and respond to the 
prompts. You can terminate the operation whenever an X? prompt is displayed by pressing without 
keying in any number. (In the following series of keystrokes, if you accidentally enter an erroneous value 
for an x-coordinate and press [R/S], the resulting plotted point will be in error. However when the next 
prompt appears, you can recover by reentering the last correct coordinate and pressing [R/S]. This returns 
the pen to the last correct point. You can then resume entering coordinates. If you follow this procedure 
only the parameter number in the X(7) = ? prompt will be in error.) 


Keystrokes Display 

X(0)=? Begins plot generation. First iteration of 
prompts you for first x-coordinate. 

1.5 X(1)=? Enters first coordinate. | PLTUXY] plots first point, 
then begins second iteration and prompts you for 
next x-coordinate. 

1 X(2)=? 

75|CHS||R/S X(3)=? . 

5 X(4)=? Plots four more points at various x-intervals. 

.2[CHS][R/S X(5)=? 


*Refer to footnote on page 33, 
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Keystrokes Display 

0 X(6)=? 

4 X(7)=? 

2 X(8)=? 

.3{R/S) X(9)=? 

s nee nh a ; Plots eleven points that are separated by small, 
6 2 1 > equal intervals to increase plotting precision. 
7 X(13)=? 

8 X(14)=? 

9 X(15)=? 

1 X(16)=? 

EZ X(17)=? 

1.5 X(18)=? Plots three more points at various x-intervals. 
1.75|R/S X(19)=? 


Terminate the plot by pressing without keying in any number in response to the prompt. 


Keystrokes Display 
R/S Terminates plot.* 
0.000 
-Or- 
PLOT? 


Plotting From Buffers 


For plotting purposes, a buffer is any block of consecutive HP-41 data storage registers where the initial 
register number is 12 or greater. A buffer can contain both the x- and y-coordinates of each point (termed 
an x,y buffer) or only the y-coordinates (termed a y-only buffer). If a buffer contains only y-coordinates, 
acquires the corresponding x-coordinates using the XINC parameter. As with all coordinate 
sources you can specify in the NAME parameter, you should think of a buffer specified in this parameter 
as a means by which acquires points. (Refer to the flowchart on pages 176 through 178.) 


Setting Up a Buffer. To set up a buffer, first determine the number of coordinates you want the buffer to 
contain. Then ensure that enough storage registers exist to store the coordinates. (The first register in the 
block is termed Rj», j¢jq, or R;; the last register is termed R¢j,q/, or Ry.) An easy way to ensure that you have 
enough registers is by attempting to recall the current contents of R; to the X-register. If Ry does not exist, 
then execute | SIZE | to create the necessary number of storage registers. The last step in setting up a buffer 
is to store the values of the coordinates into the desired registers. You can use one of three methods to do 


so: 
e Key in each coordinate and store it using the key. 
e Execute|REPLOT and use the register editing feature to store coordinates. 


e Execute | PLTUXY with XINC and NAME parameters that acquire each successive coordinate pair, 
and a PLTPRM parameter that stores the points in a buffer. 


Note: When Alpha data is stored in a buffer register, if you use a type O buffer pointer in the NAME 
parameter when you plot the buffer, the pen lifts when attempts to use the Alpha data as a 
coordinate for plotting a point. If | PLTUXY subsequently acquires numeric data for both coordinates of a 
point, the pen moves to that point and drops. operates in this way because the plotter 
module's function (described in part Il) is used to plot type O buffers. However, is not 
used to plot type 1 or type 2 buffers. Thus, an ALPHA DATA error message results if you attempt to 


plot a type 1 or type 2 buffer containing Alpha data. 


*Refer to footnote on page 33. 
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How to Access a Buffer. In order for to acquire coordinates from a buffer, you must use a 
buffer pointer for the NAME parameter. In a NAME buffer pointer, the integer identifies the initial buffer 
register (/i/), the first three digits of the fraction identify the final buffer register (fff), and the fourth digit 
of the fraction identifies the buffer type (t). That is: 


Yo: © « oF FE FF E 
NSN SS 


Initial Final Buffer 
Register Register Type 
Specifier 


Buffer Types. The main purpose of specifying a buffer type is to indicate to whether the desired 
buffer contains both x- and y-coordinates or only y-coordinates. Where the buffer contains both x- and 
y-coordinates, the type specifier also indicates whether to plot using the character, pen, line type and 
buffer-filling elements specified by ccec/p and bbbt in the PLTPRM parameter or to plot using only the pen 
and line type elements. The following paragraph describes in detail the buffer type distinctions. 


When you want to use a buffer, you can choose either one of two x/y buffer types, or the y-only buffer type. 
The type specifiers and their corresponding buffers are: 


® Type 0. Indicates to that the buffer contains both the x- and y-coordinates of each point to 
be plotted. The coordinates should be stored as shown in the following illustration. 





R 

. Point O 
Rav 
R 

ae Point 1 
Ryi3 
R,. 

— | Point 2 
Ris 
R + 

ane Point 3 
Ry+7 


As in other types of plotting, uses the /and p elements in the integer portion of the PLTPRM 
parameter (ccc/p) to determine line type and pen number. However, the ccc and bbbt elements are 
ignored. That is, even if ccc and/or bbbt are nonzero values, no Alpha characters will be printed at 
the plotted points and no buffer filling will occur. (For a description of ccclp.bbbt, refer to The 
Character, Line Type, Pen, and Buffer-Filling Operations, page 30.) 


Note: If the /p elements are zeroes, the plotter attempts to plot the buffer without using a pen. Notice 
also that, because type O buffer plotting uses the plotter module’s PLREGX function to plot the buffer, 
autoscaling is not performed by type O buffer plotting. 
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e Type 1. Indicates to PLTUXY) that the buffer contains only the y-coordinates of each point to be 
plotted. The y-coordinate of the first point is stored in R,; the y-coordinate of the second point is stored 
in R; + ;, and so on. | PLTUXY |uses the XINC parameter to acquire the corresponding x-coordinates. 


e Type 2. This type is interpreted by in the same way as type 0 except that the character 
(ccc), buffer-filling (bbbt), and autoscaling (ccc/p=0) elements are not ignored by | PLTUXY .* 


The next two examples demonstrate how to plot using type 0 and type 1 buffers. 


Example of Type 0 Buffer Plotting. Use to define a plotting area having 15 units on each 
axis. Then store in Rj» through Rg; the coordinates for a series of points that, when plotted, form the 
five-point star shown below. 


(1,9) (14,9) 


| | 
(3,1)/ hE) j 


To plot the star, you will need, in addition to 12 data registers for the plotting data base and 26 unused 
memory registers for the I/O buffer, 12 data storage registers to contain the coordinates needed for 
plotting. The following keystrokes configure the HP-41’s memory for these requirements. 


Keystrokes Display 

Clears the I/O buffer if it exists. If the buffer does 
not exist, PL:PLS PINIT is displayed. 

| SIZE\024 Ensures that Rog through Rj, are available for the 
plotting data base, and that Ry): through Ros are 
available for a plotting buffer. 

Bi cto)[-)[-) Packs program memory. 

00 REG nn Switches HP-41 into Program mode. The number 


at the right of the display must be 26 or greater. (If 
it is not, refer to Ensuring that Enough Unused 
Registers Are Available, page 11.) 


Removes HP-41 from Program mode. 


*| PLTUXY | operation with a type 0 buffer uses the [PLREGX | function described on page 83 in part II. _PLTUXY | operation with a type 2 buffer 


does not use | PLREGX|. When ccelp = 0, autoscaling occurs instead of plotting. Autoscaling is mentioned on page 30 and described later 
in this section, on page 55. 
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Now set up the plotting data base. For the NAME parameter, switch the HP-41 out of Alpha keyboard and 
key in the number 12.0230, which specifies a type 0 buffer using registers R;» through Ro. Later, when 
you generate the plot, will acquire both the x- and y-coordinates of each point from this buffer. 
For this reason, no x-coordinates will be acquired through the XINC parameter, and you can therefore 


ignore it. 

Keystrokes Display 

NAME? Prompts you to key in the name of a subroutine. 

12.023 XMIN=-1.000? Switches HP-41 out of Alpha keyboard and enters 
a type 0 buffer pointer. HP-41 prompts you for the 
minimum x-axis value. 

0 XMAX=1.000? Enters XMIN value and prompts you for 
maximum x-axis value. 

15 XINC=-11.000? Enters XMAX value and prompts you for the 
x-increment value. 

R/S YMIN=-1.000? Leaves XINC value unchanged and prompts you 
for y-minimum value. (As mentioned in the 
preceding paragraph, XINC is not used whena 
type 0 buffer is specified.) 

0 YMAX=1.000? Enters YMIN value and prompts you for 
y-maximum value. 
15 PLOT? Enters YMAX value and prompts you to generate 


a plot or edit a parameter. 


Unless you specify otherwise, every plot includes a default set of major tics with corresponding labels. For 
this plot, eliminate the tics and labels by using zero for the ANNOT parameter. 


Keystrokes Display 

3 ANNOT=1000.01 Uses register editing to access the ANNOT 
T=1000.01000? parameter. (Display scrolls.) 

0 PLOT? Enters ANNOT parameter and prompts you to 

generate a plot or edit a parameter. 

11 12 11.000 Stores in Rj» the x-coordinate of first point of star. 

1 13 1.000 Stores in Rj, the y-coordinate of first point of star. 

14 9 15 9.000 

14 16 9 17 9.000 Stores in Ry4 through Ro; the x- and y-coordinates 

3 18 1 19 1.000 of the remaining points. 

7.5(ST0]20 14(sTo]21 14.000 


To close the star plot, the pen must draw a line from the last point back to the first point. Thus, the last 
coordinate pair in the buffer is a duplicate of the first coordinate pair. 


Keystrokes Display 
11 22 1 23 1.000 Stores in Roo and Rg; the coordinates of the first 


point. 
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Now let’s automatically generate the complete star plot. 





Keystrokes Display 
|REPLOT. PLOT? HP-41 prompts you to generate a plot or edit a 
parameter. 
R/S Generates the star plot, then prompts you as 
above. 
PLOT? 


In the preceding example, the XINC parameter (Ro;), whose sole purpose is to acquire x-coordinates, was 
ignored by |PLTUXY) because the x-coordinates for the plot were provided in the buffer specified by the type 
0 buffer pointer used for the NAME parameter (Rog). In the next example, which demonstrates plotting 
with a type | buffer pointer (y-coordinates only), the XINC parameter must be used for acquiring 


x-coordinates. 


Example of Type 1 Buffer Plotting. One use of y-only buffers is to plot shapes that remain constant in 
the y-dimension, but vary in the x-dimension. To demonstrate, use type 1 buffer plotting to plot three 
windows having the same height, but differing widths. 





WW 








To begin, define a plotting area 5 units high and 10 units wide. Then, set up data registers Rj» through Rig 8 
as a type 1 buffer by storing in these registers the series of y-coordinates needed for a series of points that 
form a rectangle. Use the X? subroutine for the XINC parameter so that you can key in variables for 


x-coordinates. 
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To execute this example you will need 12 data registers for the plotting data base, 5 data registers for the 
plotting buffer, and 26 unused memory registers for the I/O buffer. 


Keystrokes Display 

[ PCLBUF | Clears the I/O buffer if it exists. If it does not 
exist, PL:PLS PINIT is displayed. 

'SIZE}017 Ensures that Rog through Rj¢ are available for the 
plotting data base and for the type | plotting 
buffer. 


Use | NEWPLOT to intitialize the plotting data base. Enter 12.0161 as a type 1 buffer pointer when prompted 
by NAME?. Because you want to be prompted for each x-coordinate used in the plot, use the X? subroutine 
label for the XINC parameter. 


Keystrokes Display 

NAME? Prompts for a subroutine label or buffer pointer. 

12.0161 XMIN=-1.000? Removes HP-41 from Alpha keyboard and enters 
type | buffer pointer. HP-41 prompts for minimum 
x-axis value. 

0 XMAX=-1.000? Enters XMIN value. HP-41 prompts for maximum 
x-axis value. 

10 XINC=-11.000? Enters XMAX value. HP-41 prompts for 
x-increment. 

X? YMIN=-1.000? Switches HP-41 to Alpha keyboard and enters X? 
subroutine label. HP-41 prompts for minimum 
y-axis value. 

0 YMAX=1.000? Enters YMIN value. HP-41 prompts for maximum 
y-axis value. 

5 PLOT? Enters YMAX value. HP-41 prompts you to 


generate a plot or edit a parameter. 


The x-axis is 10 units long and the y-axis is 5 units long. Thus, the current annotation parameter (which is 
the default parameter set by {NEWPLOT —ANNOT=1000.01000) will generate 11 x-axis tics with 
integer-only labels and 11 y-axis tics with fractional labels. Change the annotation parameter so that 
integer-only tics and labels will be generated for the y-axis. (Since the NAME parameter is a numeric 
value, it makes no difference whether the new ANNOT parameter is given a positive or negative sign.) 


Keystrokes Display 
3 ANNOT=1000.01 Uses the register editing feature to access the 
T=1000.01000? annotation parameter in Ro3. (Display scrolls.) 
1000.005 PLOT? Enters new annotation parameter. HP-41 
prompts you to generate a plot or edita 
parameter. 


To create the type 1 buffer needed to plot the three windows, simply store the y-coordinates in registers Rj» 
through Ryg. Design the windows for a height of 0.5 units, with the lower corners at y = 1 and the upper 
corners at y= 1.5. Plan the sequence of points so that the plot for each window begins at the lower-left 
corner and proceeds in sequence through the upper-left, upper-right, and lower-right corners; then returns 
to the starting point. 
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(y=1.5) e ————_—_—__—_—__> e (y=115) | 


Thus, you should use the following sequence when storing the y-coordinates in the plotting buffer: 1, 1.5, 
Ea 1:3: 


Keystrokes Display 

1 12 1.000 

1.5 13 1.500 Creates y-only (type 1) plotting buffer in Ry» 
14 1.500 through Rjg¢ by storing y-coordinates in these 
1 15 1.000 registers. 

16 1.000 


Now generate a plot of the three windows. 


Keystrokes Display 
[REPLOT| PLOT? HP-41 prompts you to generate a plot or edit a 
parameter. 
R/S X(O)=? Begins plot of first window by prompting you for 


the first x-coordinate. 


The subroutine label (X?) used for the XINC parameter causes the HP-41 to prompt you for each point’s 
x-coordinate. Each point’s y-coordinate is retrieved, when needed, from the plotting buffer you created in 
Rio through Rig. 





Keystrokes Display 
5 X(1)=? 
5 X(2)=? Enters x-coordinates and plots points for first 
2 X(3)=? window, then generates plot annotation. 
2 X(4)=? 
5 
PLOT? HP-41 prompts you to generate a plot or edit a 


parameter. 


Because the plotter was initialized and the plot annotation was generated with the first window plot, it is 
not necessary to perform these operations again before plotting another window in the same plotting 
area. Thus, instead of pressing (which initiates automatic execution of | PLINIT| and as well 
as | PLTUXY_) to plot the next window, just execute PLTUXY). 


Keystrokes Display 
[PLTUXY| X(0)=? 
3 X(1)=? 
3 X(2)=? Enters x-coordinates and plots points for second 
6 X(3)=? window, then halts. 
6 [R/S] X(4)=? 
3 PLOT? Plot completed.* 
-or- 
0.0000 





*Refer to footnote, page 33. 
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Now plot another window in the plotting area you used for the preceding two windows, 


Keystrokes Display 
x(0)=? 
6.5 X(1)=? 
6.5 X(2)=? Enters x-coordinates and plots points for third 
8.75 x(3)=? window in same manner as preceding keystroke 
series. 
8.75 X(4)=? 
6.5 PLOT? 
-or- 
0.0000 


The preceding examples demonstrate plotting with type 0 and type 1 buffers specified by an appropriate 
pointer for the NAME parameter. Plotting with a type 2 buffer specified by NAME operates the same as 
with a type 0 buffer except that character plotting (ccc # 0) or autoscaling (ccc/p = 0), and buffer-filling 
(bbbt #()) will be performed, if specified. (Refer to Buffer Types, page 49.) Now that you have seen an 
example of plotting with coordinates entered singly from the keyboard, let’s see how to handle such 
applications when it is not clear as to which axes minimums and maximums should be specified before 
entering coordinates. 


The Autoscale Option 


In plotting applications where the ranges of the x- and/or y-coordinates are not known before plotting, it 
is sometimes inconvenient to specify estimated maximum and minimum axis values. The autoscale 
(automatic scaling) option enables you to solve this problem by automatically resetting the maximum 
and minimum parameters on one or both axes to the appropriate limits—as determined by the ranges of 
the coordinates actually acquires through the XINC and/or NAME parameters. Because the axis 
parameters are not reset until all x- and y-coordinates have been processed, no points are plotted during 
an autoscaling operation. Once you have executed under autoscale control to determine the limits 
of a plot, you can immediately generate a properly scaled plot by just reexecuting | PLTUXY . 


How to Specify Autoscaling. A zero value representing the entire integer portion of the PLTPRM 
parameter (ccclp =()) causes to perform autoscaling. Thus, to specify autoscaling, execute 
and use the register editing feature to replace the current PLTPRM parameter. (To 
simultaneously perform autoscaling and buffer-filling (which is described later, on page 59) the fractional 
portion of PLTPRM must also be zero.) 


How Autoscaling Operates. When you execute under autoscale control, x- and y-coordinate 
pairs are generated by the XINC and/or NAME parameters in the same way as during any other 
execution of | PLTUXY.. However, when PLTPRM specifies autoscaling, does the following instead 
of plotting the coordinates as points: 


1. Identifies the maximum and minimum coordinates for each axis. 


e If the XINC parameter is a subroutine label, or if the NAME parameter specifies a type 0 or 2 
buffer (x,y buffer) the current XMIN and XMAX parameters will be reset to match the 
minimum and maximum x-axis coordinates. Otherwise, XMIN does not change, and XMAX is 
set to the x-coordinate in the rightmost point generated by /PLTUXY . This is because the only 
remaining option for defining coordinates on the x-axis is to interpret the XINC parameter as 
specifying either the number of x-intervals (-n) between XMIN and XMAX or the interval 
between consecutive x-increments (int) bounded by XMIN and XMAX. 


e Regardless of the source of the y-coordinates, the YMIN and YMAX parameters will be reset to 
match the minimum and maximum )y-axis coordinates, 
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2. After all coordinates have been generated, if the fractional portion of the PLTPRM parameter 
specified buffer filling (bbbt # 0), PLTUxy |then replaces the current NAME parameter with a buffer 
pointer that specifies the initial and final registers of the buffer and the type of buffer (ii. ffft). This 
allows you to simultaneously autoscale and fill a buffer in one operation, then immediately plot the 
buffer in a second operation. 


3. Resets PLTPRM to the default value originally set by | NEWPLOT |—ccelp. bbbt = (000)11.000, (That is, 
the null—ece = 0—character, line type 1, pen 1, and no buffer filling.) 


Note: If you specify autoscaling, then select automatic plot generation by pressing when 
prompted by PLOT?, autoscaling occurs as described in the preceding text instead of the plot of a 
function or series of points. However, because automatic plot generation includes execution of 
and | PLANOT , the plot annotation—frame, axes, tics, and labels—will be generated. 


How to Use Autoscale. To use the autoscale feature: 


l. Execute [NEWPLOT) or! REPLOT|and specify data base parameters as follows: 


e Enter the appropriate NAME parameter in Rox. (Program label or buffer number.) 


e Ifthe XINC parameter you plan to use is a subroutine label, or if the NAME parameter specifies 
an x, y (type 0 or 2) buffer, ignore the XMIN and XMAX parameters, as they will be reset by the 
autoscaling process. Otherwise, enter these parameters. 


e Enter the desired XINC parameter. (If the NAME parameter specifies a type 0 or 2 buffer, you 
can skip this step because XINC will be ignored by [ PLTUXY].) 


e Ignore the current YMIN and YMAX parameters, as they will be reset by the autoscaling 
process. 


e Enter zero for the PLTPRM parameter to specify autoscale.* 


2. Execute | PLINIT|, then | PLTUXY|. The autoscaling process described in the preceding text takes place. 
No plot is generated. 


Note: If you want to generate the plot annotation during this step instead of in the following step, 
execute automatic plot generation instead of executing PLINIT and | PLTUXyY jindividually. That is, when 
prompted by PLOT?, press|R/S|. 


3. Generate a plot of the points specified by the XINC and/or NAME parameter either by executing 
PLTUXY |, or by selecting automatic plot generation. 


Keep in mind that between steps 2 and 3 you can change any data base parameter. In particular, you may 
want to use autoscaling to determine the limits of the x- and/or y-axes, then change the current axes 
intercepts (XAXAT and YAXAT) and annotation (ANNOT) to conform to the axes ranges resulting from 
the autoscaling. (Remember that if you change any of the scale parameters, you must reexecute 
before proceeding with the plot.) 


Example of Autoscaling. The function 
f(x)=x32+x2-x 


plots a curve that crosses the x-axis three times. Suppose that you wanted to plot this function so that the 
limits of the y-axis coincided with the maximum and minimum )y-values between x = —1.75 and x = .75, as 
shown in the following illustration: 


*If you wish to fill a buffer while autoscaling, the fractional portion of PLTPRM must contain the buffer data. This topic is discussed 
under Filling a Buffer on page 59. 
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You can easily determine these y-values using autoscaling. To do so, step through the following 


operations. 


Keystrokes 


PCLBUF 


[SizE]012 
Bicro)(J() 


Display 


Clears the I/O buffer if it exists. Otherwise 
displays PL:PLS PINIT. 


Packs HP-41 program memory. 

00 REGnn If the value represented by nn is less than 29, 
there is not enough space in memory. Refer to 
Ensuring that Enough Unused Registers Are 
Available, page 11. 


Key in the following program that calcualtes a y-value (f(x)) for the expression x® + x? — x. 


Keystrokes 
LBL )[ALPHA| 
XCUBE 
3 

a 

[x2] 

8.) 


a 


Display 
01 LBL_ 
01 LBL'XCUBE 
O2 ENTER *# 
03 ENTER # 
O4 ENTER # 
053 Calculates value of above-mentioned expression 
06 Y*X when given y in the X-register. 
07 X<>Y 
08 x#2 
09 + 
10 X<>Y 
1+ 
Removes HP-41 from Program mode. 
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Now initialize the plotter by executing NEWPLOT . Use the label of the preceding program as the NAME 
parameter. Set the x-minimum and x-maximum values to x = —1.75 and x = 0.75. To increase the plot’s 
precision, use an equal x-increment of 0.1 (XINC =.1). Ignore the minimums and maximums for the 
y-axis. To specify autoscaling, replace the integer in the default PLTPRM parameter (Ro) with 0. (The 
default fractional portion of this parameter is also zero.) 


Keystrokes Display 

| NEWPLOT | NAME=? 

XCUBE XMIN=-1.000? 

1.75 XMAX=1.000? 

75 XINC=-11.000? 

1 YMIN=-1.000? 

R/S YMAX=1.000? 

R/S PLOT? 

2 PLTPRM=11.000 
TPRM=11.0000? 

O[R/S] PLOT? 


Before you execute PL TUXY | to begin autoscaling, initialize the plotter to the current plotting data base by 
executing PLINIT . 


Keystrokes Display 
'PLINIT | 1.000 Initializes plotter to conform to current plotting 
-or- data base, then halts.* 
PLOT? 


Note: Failing to execute | PLIN|T before an autoscaling operation may cause the plot to appear in an 
undesirable location on the page. If PLINIT has not been executed at all, the |/O buffer may not exist, in 
which case executing PLTUXY results ina PL:PLS PINIT message. 


You are now ready to execute the autoscaling operation, which occurs during execution of PLTUXY.. 


Keystrokes Display 
PLTUXY | 0.995 Executes autoscaling operation, then halts.* 
-or- 
PLOT? 


To see the results of autoscaling, execute REPLOT and use register editing to inspect the y-axis maximum 
and minimum. Then, examine PLTPRM and notice that autoscaling changed the parameter from the zero 
you originally entered to 11 (which specifies pen 1 and line type 1 and allows you to immediately generate 
a plot of the function or data you just used for autoscaling). If your HP-41 is currently displaying the 
PLOT? prompt, you can bypass the first instruction (| REPLOT ) in the following keystroke series. 


*Refer to the footnote on page 33. 
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Keystrokes Display 

|REPLOT| PLOT? Prompts you to generate a plot or edit a 
parameter. 

4 YMIN=-0.547? Displays the y-axis minimum calculated by the 
autoscaling operation. 

R/S PLOT? Prompts as above. 

7 YMAX=0.995? Displays the y-axis maximum calculated by the 
autoscaling operation. 

PLOT? Prompts as above. 

2 PLTPRM=11.00 Displays the default value which autoscaling 


TPRM=11.0000? inserted in place of the zero you used to originally 
specify the autoscaling operation. (Display 
scrolls.) 


R/S PLOT? Prompts as above. 

Before generating the plot resulting from the autoscaling operation, edit the annotation parameter so that 
the labels for the y-axis tics will be printed in 2 display format instead of 4. Then generate the 
plot by executing and : 


Keystrokes Display 
3 ANNOT=1000.01 Accesses annotation parameter. (Display scrolls.) 
T=1000.01000? 
1000.210 PLOT? Specifies 10 labels on each axis, with 2 
display format on the y-axis. 
0.000 Plots function that was used by preceding 
-or- execution of for autoscaling, then halts.* 
PLOT? 
'PLANOT| 0.0000 Generates plot annotation, then halts.* 
-or- 
PLOT? 


Filling a Buffer 


As indicated earlier, x- and y-coordinates are acquired by using the XINC and/or NAME 
parameters. Using the buffer-filling option, you can direct to load these coordinates into a buffer. 
The operation can be designed to load either the x- and y-coordinates or only the y-coordinates. As you 
will see, buffer filling must always be combined with either a plotting or autoscaling operation. 


The Buffer-Filling Pointer. This pointer, which replaces zero in the fractional portion of the PLTPRM 
parameter, contains (1) the beginning register of the buffer and (2) the buffer type. The pointer format is: 


-b b bt 
_—_—_—_—_—_——— 


; 


Beginning Buffer 
Register Type 
Specifier 


Because the plotting data base uses data registers Roy through Rj), the beginning register must be a 
register numbered 12 or higher. As there is no final register specified, the block of registers comprising the 
buffer is limited only by the number of coordinates that must be stored or by the number of data registers 
available. 


How Buffer Filling Affects the NAME and PLTPRM Parameters. When a buffer-filling pointer is 
used in PLTPRM, fills the specified buffer, then: 


*Refer to footnote on page 33. 
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e Replaces the NAME parameter with an jii.ffft buffer pointer that corresponds to the filled buffer.* 


e Replaces the buffer-filling pointer in PLTPRM (.b6bbt) with zero. (Unless you simultaneously fill a 
buffer and autoscale, the ccc/p elements of PLTPRM are not changed.) 


If you simultaneously autoscale and fill a buffer, these automatic changes enable you to plot the filled 
buffer immediately by simply executing | PLTUXY). (Otherwise, the buffer will be plotted as it is filled.) 


How /PLTUXY| Uses the Buffer-Filling Pointer. As described in the preceding paragraphs, the 
buffer-filling pointer forms the fractional portion of the PLTPRM parameter. The integer portion of 
PLTPRM is formed by ceclp, which determines whether plotting or autoscaling takes place when you 
execute |PLTUXY]. Thus, when you want to simultaneously plot points and load their coordinates into a 
buffer, specify a nonzero value for the ccelp portion of the PLTPRM parameter. When you want to load 
coordinates into a buffer without plotting any points (autoscaling), specify zero for the integer portion of 
PLTPRM.?* Here are illustrations of both options: 


PLTPRM PLTPRM When You Want 
When You Want to Combine Plotting 
Buffer Filling Only and Buffer Filling 
So; we 8B Ff €¢é€@¢e6ft £@ ws BHD 2 
\ 
Specifies Specifies Specifies Specifies 
autoscaling Starting Character, Starting 
(ccclp =O) Register and Line Type, Register and 
Buffer Type and Pen Buffer Type 
Number 


The ceclp and bbbt parameters are unchanged by execution of | PLTUXY| unless ceclp is set to zero for 
autoscaling. (Refer to item 3 under How Autoscaling Operates on page 55.) 


Buffer Type Specifiers. The type specifiers used in a PLTPRM buffer pointer to fill a buffer are the 
same as those used in a NAME parameter pointer to acquire coordinates from an existing buffer. (Refer to 
Buffer Types, page 49.) Thus, to build an x, y buffer, use 0 or 2 for the type specifier (t) in the buffer 
pointer. To build a y-only buffer use 1 for the type specifier. 


Note: The on/y purpose of a type specifier following bbb in the PLTPRM parameter is to distinguish 
x, y-buffer filling from y-only buffer filling. Thus, using 2 as a buffer specifier in PLTPRM produces 
results identical to using O as a buffer specifier. This is in contrast to the use of buffer specifiers in the 
NAME Parameter, where type O and type 2 differ. 


ee — — 


*There is one exception, If the NAME Parameter initially contains an (ii. fff 0 buffer pointer (specifies a type 0 buffer), the buffer-filling 
pointer in PLTPRM is ignored. (Refer to Buffer Types, page 49.) 


#You can plot a special shape at each plotting point instead of actually plotting the specified point. Because this option requires that you 
replace the numeric PLTPRM parameter with an Alpha subroutine label, you cannot direct PLTPRM to simultaneously fill a buffer 
with coordinates and plot special shapes at the points defined by these coordinates. It is possible, however, to include in the subroutine 
the instructions necessary to store the coordinates in the desired buffer. 
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The Routine 


The routine generates a frame, axes, tics, and labels according to the parameters in the plotting 
data base. accesses all data base parameters except PLTPRM and XINC. When you 
automatically generate a complete plot (refer to The PLOT? Prompt, page 25), the | REPLOT routine executes 
after executing and [PLTUXY). However, you can execute /PLANOT| individually whenever 
you want to generate a plot annotation without unnecessarily reinitializing the plotter or plotting a 
function or series of points. (Execution of leaves the plotter module’s label origin setting at 
5. Refer to Changing the Label’s Location, page 94.) 


When to Use 


As indicated above, when you use automatic plot generation you don’t need to think about executing 
because it is automatically executed for you. If instead, you are plotting by individually 
executing routines in the Utility Plotting Program, use whenever you need to annotate the plot. 
For example, you may want to annotate a new sheet of paper before you begin plotting on it. Also, 


remember to execute whenever you reset XMIN, XMAX, YMIN, or YMAX. Otherwise, the scale 
on your plot will be incorrect. 


Note: Depending upon your plotting operations, it may be necessary to execute |PLINIT before 
executing | PLANOT . For further information, refer to The |PLINIT Routine, page 38. 


Operation 
'PLANOT annotates a plot by performing the following: 
® Selects pen 2. 
e Uses line type 1 (refer to the function, page 89). 
e Frames the plotting area. 
e Uses the ANNOT parameter to determine the number of major and minor tics on each axis. 


e Uses a major tic length of 2% of the appropriate axis, and a minor tic length of 1% of the appropriate 
axis. (For information concerning tic length calculations, refer to the TICLEN! function on page 100 
and the function on page 68.) 


e Labels major tics on each axis in the default or specified format indicated in the annotation 
parameter. 


For more detailed information concerning | PLANOT |, refer to the |PLANOT| flowchart on page 179 and the 
listing, which begins at line 474 of the Utility Plotting Program listing on page 165. 


Increasing Your Plotting Skills 


The Utility Plotting Program has numerous applications. Enhancements to these applications are also 
possible through the programs listed on pages 167 and 168, as well as through other programs you may 
wish to write. The material in this section can help you get started. However, one of the best ways to learn 
how to get the most performance from the Utility Plotting Program is to experiment with various 
combinations of parameters in the plotting data base. This will help you to gain deeper insights into how 
these parameters control plotting and, if you use the plotter module regularly, to develop an intuitive 
knowledge of the parameters needed to control any plotting situation. 


This is the end of part I. If you wish to learn how the individual plotter module functions operate, turn to 
part II. If you wish to generate bar code either on your plotter or on the HP 82162A Thermal Printer, turn 
to section 7, Bar Code, which begins on page 108. 
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The Plotting Area and Scale 
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Introduction 


This section explains plotting boundary and scale concepts, and describes the plotter module functions 
you can use to implement these concepts. 


Graphic Limits 


A plotter has physically imposed limitations that restrict the region in which it can plot. For example, the 
HP 7470A Plotter is limited by the pen-carriage and paper transport mechanisms. Because of these 
physical limitations, the plotter module defines limits that restrict plotter operations. All pen movement 
is restricted to the area inside these graphic limits —sometimes called the “hard-clip” area. 


Whenever a plotter is initialized, such as when it’s turned on, it sets its graphic limits to its internal 
default values and stores these values internally. (Refer to the owner’s manual for your plotter to 
determine its graphic limits.) 


You can decrease (or slightly increase) the default graphic limits. This enables you to change the margin 
around the entire plot. You can change the graphic limits in two ways: 


e Using the plotter module, as described in this section. 


® Using the plotter’s keyboard. This requires moving the pen to the lower left corner point Pl and 
pressing the appropriate keys (refer to your plotter owner’s manual), then moving the pen to the upper 
right corner point P2 and again pressing the plotter keys. The points Pl and P2 define the graphic 
limits and a rectangular graphic area within. 


The revised limits are stored internally by the plotter. 


Graphic Scale and GUs 


Each point within the graphic limits can be represented by a pair of coordinates relative to the lower-left 
corner of this area. The graphic scale determines how such coordinates are measured within the graphic 
limits—it determines units with which you can measure distances. 
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The graphic area is characterized in terms of two dimensions: the x-dimension (horizontal) and the 
y-dimension (vertical). These dimensions are measured relative to the lower-left corner, which has the 
coordinates (0,0). 


Regardless of the size of the graphic area, the shorter dimension is always scaled from 0 to 100 units. This 
dimension may be the x dimension or the y dimension, depending upon the shape of the graphic area. The 
longer dimension is scaled using units of the same size—naturally, there are more units along the longer 
dimension. 





=a Graphic Limits 


Ratio x 100 





), 


These units, used to scale the graphic area, are called graphic units, or simply GUs. GUs are useful for 
locating points using a percentage basis, since there are always 100 GUs in one dimension. 


The ratio R is defined for the graphic area as the number of units in the x-dimension divided by the 
number of units in the y-dimension. This ratio, which can be computed using the plotter module, is helpful 
tor finding the longer dimension of the graphic area. 


If the Longer Then the And the And the 
Dimension Is Ratio Is X-Dimension Is Y-Dimension Is 
100 


x>y R>1 100*R 


y>x R<1 100 100/R 
x=y R=1 100 100 





For example, the graphic limits of the HP 7470A Plotter are 0 to 138.8888 GUs in the x-direction and 0 to 
100 GUs in the y-direction when the plotter is first turned on. Thus, RF is equal to 1.3888. You can specify 
any valid point using x and y coordinates within these ranges. Of course, if you redefine the graphic 
limits, both the ratio and the number of GUs along each axis may change. 
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Plot Bounds 


The constraints imposed by the graphic limits can be further restricted for plotting operations. This 
enables you to reserve space within the graphic area for labels, for example. 


You can use the plot bounds to define a rectangular area that represents the usable plotting area— 
sometimes called the “window” or the “‘soft-clip” area. This area is intended for plotting, such as drawing 
lines and axes. The pen can move outside the plot bounds only for operations such as writing labels. (The 
HP-41 can never move the pen outside the graphic limits.) 


100 | 


a Graphic Limits 


=a —_— Plot Bounds 


Ratio x 100 





User Scale and UUs 


You can create your own units of measure that apply to the area inside the plot bounds. This enables you 
to scale this area using units that are appropriate for the values being plotted. For example, if you're 
plotting height versus weight, you might define the vertical scale of the plot bounds to be 0 to 4 (meters) 
and the horizontal scale to be 0 to 150 (kilograms). 


The units that define the user scale are called user units, or UUs. Although you can’t use the user scale to 
plot outside the plot bounds, the user scale does extend to the graphic limits, enabling you to specify label 
positions. If you don’t define UUs for the plotting area, they remain equal to the range of GUs that fall 
within the plot bounds. 
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Plot Bounds 





The UUs defined for the plot area remain in effect even if you change the plot bounds. In effect, the user 
scale remains the same over the entire graphic area—only the plot bounds shift. However, you can 
redefine the user scale for the new bounds. 


GU Mode and UU Mode 


Although you may have defined plot bounds, the use of those plot bounds is optional. You can still choose 
to plot and label anywhere within the graphic limits instead. Note that the plot bounds may coincide with 
the graphic limits, such as when you redefine the graphic limits. The plot bounds will never be outside the 
graphic limits. 


GU mode is the operating mode in which you can access the entire area inside the graphic limits. Points 
are located using GUs. 


UU mode is the operating mode in which you normally access only the area inside the plot bounds. Points 
are located using UUs. This is the mode that the plotter module starts in when it’s initialized, as discussed 
in the next topic. 


You can switch between GU mode and UU mode whenever you want to. This enables you to move the pen 
anywhere within the graphic limits (using GUs) or to limit pen movement (except for labeling) to within 
the plot bounds (using UUs). 


Five functions in the plotter module automatically set the plotting mode. (These functions are described 
later in this section.) The table below shows how the plotting mode is affected by these functions. 
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The last two functions in the preceding table affect only the plotting mode. They enable you to select the 
mode that is most useful for the operation being performed. 


[SETGU| 





The SETGU (set GU mode) function switches the plotter module to GU mode. | SETGU is useful when you 
want to move the pen outside of the plot bounds or when you want to control pen movement using the GU 
scale instead of the UU scale. 


The (set UU mode) function switches the plotter module to UU mode. | SETUU) is useful when you 
want to restrict most pen movement to within the plot bounds and when you want to control pen 
movement using the UU scale instead of the GU scale. 


When the plot bounds and the graphic limits are the same and their respective scales are equal, executing 
“SETGU] or|SETUU! has no effect on plotting operations. 


The following functions (described in later sections) operate and interpret parameters according to the 
current mode—either GU mode or UU mode. 





[DGTIZE] [IPLOT] [PLOT] XAXIS 
[DRAW] 
[FRAME | LYAXIS [RPLOT} 

IDRAW YAXISO 
IMOVE | 





Initializing and Clearing the |1/O Buffer 


As described under Memory Requirements and the I/O Buffer, page 10, the plotter module maintains an 
I/O Gnput/output) buffer in HP-41 memory. This buffer stores information used for plotting. 


The) PINIT| (plotter initialize) function reserves 26 unused memory registers for the 1/O buffer if it does not 
already exist, and initializes the I/O buffer. If the I/O buffer does not exist, you must create it, by 
executing once, before you execute most other plotter module functions. (If the 1/O buffer does not 
exist when needed, the HP-41 displays PL:PLS PINIT.) 


Whenever you turn on the plotter, it stores default graphic limits in its internal memory.(If new limits are 
defined, these are stored instead of the default limits.) PjNiT| reads the graphic limits from the plotter’s 
memory—either its default values or other values stored there by previous operations—and stores them in 
the 1/O buffer. 
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In addition, PINIT| sets the following default conditions (which are described in more detail in later 
sections of this manual): 


® Sets the plot bounds equal to the graphic limits. 
® Sets UUs equal to GUs and sets the HP-41 to UU mode. 


® Selects pen 1. 


Sets the line type to type 1. 
® Sets the character space height to 3 GUs. 


Sets the label origin to position 1 and the label direction to 0°. 
® Sets your plotter’s default tic length for the x- and y-axes. 
® Sets the plotting rotation to 0°. 


e Sets the parameters for plotting bar code to their default values if the buffer is being created (that is, if 
it did not already exist when | PINIT| was executed)—otherwise, the parameters are not changed. 


Thus, executing alone does not affect the graphic limits, but does reset other plotting parameters to 
their default conditions. 


Because the I/O buffer uses 26 memory registers, if the buffer does not exist when you execute | PINIT and 
there are less than 26 unused registers available, the HP-41 displays PL:NO ROOM. If this occurs, refer to 
Ensuring that Enough Unused Registers Are Available, page 11. 


The 26 registers reserved by | PINIT and used by the plotter module can be returned to program memory by 
executing the following function. 


PCLBUF 


The PCLBUF|(clear plotter buffer) function clears the I/O buffer, returning the 26 memory registers used 
by the buffer to available program memory. 


(Additional information about the I/O buffer is provided in section 8, Plotting Conditions and the 
Input/Output Buffer.) 


Specifying the Graphic Limits 


You can change the graphic limits at any time using the | L!MIT|/ function. This enables you to work with 
several successive graphic areas on a single sheet or to use differently sized areas on successive sheets. 


Xx 


T [minimum (mem) __] 
Z [x:maximum (mm) ___| 
¥ Ly-minimum (mm) 


The function replaces the current graphic limits with the graphic limits specified in the X-, Y-, Z-, 
and T-registers. (The limits maintained by the plotter—P1 and P2—and those in the I/O buffer are 
changed.) In addition, sets the default conditions listed above for | PINIT —except that bar code 
parameters aren’t changed. 


The HP-41 always interprets |Li/MIT parameters as millimeters, measured from the origin point (0, 0) at the 
lower-left physical limit of the plotter. The parameters should be within the physical limits of the 
plotter since the plotter can’t move outside its physical limits. For example, the physical limits for the 
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HP 7470A Plotter are 257.5 mm in the x direction and 191.25 mm in the y direction for “US” paper (272.5 
mm X 191.25 mm for “A4” paper). When the HP 7470A Plotter is first turned on, the graphic limits stored 
internally are slightly less than the physical limits (6 to 256 mm in the x direction and 7 to 187 mm in the 
y direction.) 


Once specifies the graphic limits, these limits do not change unless you perform one of the 
following operations: 

e Execute with a new set of parameters. 

® Manually set new limits using the plotter’s keys, then execute PINIT . 


e Turn the plotter off, then on, and execute | PINIT . 


Note: When the plotter has been turned off, then on, its internal limit points are reset to their default 
values. The next execution of | PINIT resets the graphic limits maintained in the |/O buffer to the 
plotter’s default values. 


Example: Specify graphic limits having a 100-millimeter x-dimension, a 67-millimeter y-dimension, and 
a lower-left corner positioned 72.5 millimeters to the right of, and 62 millimeters above, the (0,0) 
mechanical limit of your plotter. Then use the | FRAME | function (discussed in section 4) to plot a frame, or 
outline, at the new graphic limits. 


HP 7470A Mechanical Limits a 


i. HP 7470A Default Graphic Limits 


(172.5, 129) 


| 
| 
| 
| 


| 


(72.5, 62) 4 New graphic limits 
set by 
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Keystrokes Display 

[PINIT | Initializes the buffer. (If the I/O buffer does not 
already exist, requires 26 unused memory 
registers.) 

72.5 72.5000 Enters x-minimum. 

172.5 172.5000 Enters x-maximum. 

62 62.0000 Enters y-minimum. 

129 tae Enters y-maximum. 

129.0000 Sets the new graphic limits. 

| FRAME | 129.0000 Frames the new graphic limits. 


The frame drawn by your plotter should look like the one shown in the preceding illustration. (These new 
graphic limits are used in the next example.) 


If you reverse the positions of x-minimum and x-maximum or y-minimum and y-maximum in the stack, 
LIMIT) defines the corresponding graphic and user scales in the reverse direction (right-to-left or 
top-to-bottom). 


The RATIO function calculates the x-to-y ratio R—truncated to four decimal places—of the area within the 
graphic limits and enters the ratio into the X-register. That is, the ratio is equal to the number of units in 
the x-dimension divided by the number of units in the y-dimension. (You can work with either millimeters 
or GUs when calculating the ratio R.) 


can be used find the length in GUs of the long side of the graphic limits. For instance, 
returns a value of R = 1.3888 (or 250 mm/180 mm) when the module is used with an HP 7470A Plotter set 
to its default limits. Thus, the maximum x-value (the longer dimension) for these limits is 100 X R, or 
138.88 GUs. Remember that the length of the shorter side is always equal to 100 GUs. (Refer to the chart 
on page 65.) 


Example: Find the ratio for the graphic limits set in the previous example and compute the length of the 
longer side in GUs. In this case, the longer side of the plotting area is the x side. Because the shorter side 
is always equal to 100 GUs, the length (in GUs) of the x-dimension is 100  R. (The following keystrokes 
assume that the graphic limits defined in the previous example remain in memory.) 


Keystrokes Display 
1.4925 The ratio of the x-dimension to the y-dimension. 
100 [ x! 149.2500 The length, in GUs, of the x-dimension. 


RATIO can be particularly useful in determining the length of the longer side after you manually set the 
graphic limits using the plotter’s keyboard. 


Setting the User Scale 


When the HP-41 is initialized for plotting by |PINIT), the HP-41 is set to UU mode and the plot bounds 
define the current plotting area. (The plot bounds are set by and and can be revised by 
several functions discussed under the next heading.) The user scale, which is associated with the plot 
bounds, is initially set to be the same as the graphic scale that lies within the plot bounds. 


Often you want a user scale (UUs) that is more convenient than the graphic scale (GUs). The (SCALE 
function enables you to define a user scale that is appropriate for your application. 
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T 
Z | x-maximum (UUs) 
Y 
x 


y-maximum (UUs) 


The function sets the user scale from the x- and y-dimensions of the plot bounds and sets the 
plotter module to UU mode. The scaling for the x- and y-directions are independent of each other. Thus, 
plots are stretched or shrunk independently in the x- and y-directions to fit the plotting area. (This is 
sometimes called ‘“‘anisotropic scaling.’’) 


is particularly convenient for plots where the lengths of the x- and y-units differ. In the program 
for the annual rainfall plot (page 15), is used to specify years on the x-axis and inches on the 
y-axis. (Refer to program lines 33 through 40 in the listing of this program on page 161). 


Although the user scale is defined by the x and y values at the plot bounds, the scale extends to the 
graphic limits—primarily for locating labels. If the plot bounds—but not the graphic limits—are 
subsequently revised (using functions described in the next topic), the user scale remains unchanged; the 
portion of the scale inside the new plot bounds becomes the usable plotting scale. Of course, you can use 
SCALE |to define a new user scale for the new plot bounds. 


Graphic Limits Old Plot Bounds 




















New Plot Bounds 





Xe 
The user scale—whether the default user scale or a scale you set using | SCALE |—remains in memory until 
it is cleared by one of the following operations: 


® You execute SCALE to specify another user scale. 
® You execute or LIMIT |, which resets the graphic limits, plot bounds, and scales. 
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Note: Using the plotter keys to change P1 and P2 does not change the scale, but does affect the 
results of some plotting operations. Thus, if you use the plotter keys to change P1 and P2, it is 
recommended that you then reinitialize the |/O buffer by executing | PINIT). 


If the x or y parameters are reversed in the stack registers, the corresponding scale will be inverted 
relative to the normal left-to-right or bottom-to-top direction. 


An example that uses | SCALE is included in the next topic, which discusses revising (and scaling) the plot 
bounds. 


Revising the Plot Bounds 


Whenever you create new graphic limits (by using [PINIT| or |LIMIT)), the plot bounds are set equal to the 
new limits. The plotter module provides you with three functions you can use for revising the plot bounds, 
enabling you to specify plot bounds anywhere within the graphic limits. 


The first function, |LOCATE), uses GUs to define the bounds (that is, it uses the graphic scale). The second 
function, CLIPUU , uses UUs to define the bounds (that is, it uses the user scale). Note that the graphic and 
user scales may be the same, as they are after | PINIT]or | LIMIT|is executed; or the scales may be different, as 
they would be if you defined a user scale (using {SCALE}). The third function, | UNCLIP |, sets the plot bounds 
at the graphic limits. These functions are described below. 


LOCATE |is often used to establish plot bounds prior to specifying a user scale, while | CLIPUU is often used 
to establish plot bounds after a user scale has been defined using the | SCALE function. 


There are many uses for specially-sized plot bounds. Two of the most frequent uses are to allow space 
outside of a plot for labeling or to create a window effect to show only part of a plot. 


+ [cmninimam (60a) ] 
2 [maximum (Us) ___] 
¥ [p-mninimam (GU) —] 
x [maximum (GUs) | 


The [LOCATE (locate plot bounds) function allows you to specify plot bounds that are anywhere within the 
graphic limits. The LOCATE! parameters are interpreted as GUs. LOCATE does not change the user scale 
and can be executed while the plotter is in either UU mode or GU mode. 


Example: Define graphic limits that are from 0 to 246 millimeters in the x-direction and from 16 to 184 
millimeters in the y-direction. (The GU scale for these graphic limits is 146.2 GUs in the x-direction and 
100 GUs in the y-direction.) Then define the plot bounds to be 100 GUs by 80 GUs and centered within the 
graphic limits. 


Keystrokes Display 

Initializes the I/O buffer and sets UU mode. (If 
the I/O buffer does not already exist, requires 26 
unused memory registers.) 

0 246 246.0000 

16 16.0000 Defines the graphic limits. 

184 184.0000 

184.0000 Frames the graphic limits. 

1.4642 Displays GU ratio of x-dimension to y-dimension. 

100 146.4200 Length in GUs of the x-dimension. 

100 [=] 46.4200 Portion of x-dimension outside of desired plot 


bounds. 
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Keystrokes Display 

2 [=] 23.2100 Computes x-minimum for plot bounds. 

23.2100 Copies x-minimum in Y and Z. 

100 [+] 123.2100 Computes x-maximum. 

10 90 90. Enters y-minimum and y-maximum for desired 
plot bounds. 

90.0000 Sets plot bounds. 

90.0000 Frames the plot bounds. 

O[PEN| 0.0000 Returns pen to stall. 


(CLIPUU] T 
2 [xomaximum (us) 
¥ [minimum (UUs) 
x [ymaximum (005 


The (clip-UUs) function operates in the same way as the function except that the 
parameters are interpreted as UUs—whether or not the HP-41 is currently set to UU mode. 


The function resets the plot bounds to match the graphic limits—the largest plot bounds possible 
without redefining the graphic limits. The user scale is not changed. 


Example: Set the graphic limits to the default values by turning the plotter off and on, then executing 
[PINIT]. Use and to create plot bounds and scale them. Then use |CLIPUU]|to create various 


new plot bounds using the user scale. Finally reset the plot bounds to the graphic limits. 








xX ——___—__> 


Keystrokes 


20 [ENTER #] 70 [ENTER ® | 


20 [ENTER #}80 


O[ENTER#|5 
[ENTER # JO [ENTER ® | 


10 [SCALE] 

1 (ENTER#)4 (ENTER 

1 [ENTER #)9 

4 (ENTER #)8 [ENTER®) 

6 (ENTER# ]9 

7 (ENTER #} 10 (ENTER) 

3 [ENTER #]5 

Page Advance 
(GCLEAR. 


Display 


70.0000 


80 _ 
80.0000 


0.0000 
10.0000 


4.0000 


9.0000 
8.0000 


9.0000 
10.0000 


5.0000 
5.0000 
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Initializes 1/O buffer. (If the I/O buffer does not 
already exist, requires 26 unused memory 
registers.) 


Revises and frames the plot bounds. 


Specifies user scale. 


Revises and frames plot bounds based on user 
scale set in preceding step. 


Revises and frames plot bounds based on user 
scale (outside plot bounds). 


Revises and frames plot bounds. 


Revises plot bounds to graphic limits and frames 
them. 


The (graphics clear) advances the page on plotters that have page feed mechanisms. | GCLEAR 
has no effect on the operation of a plotter that does not have a page feed—such as the HP 7470A Plotter. 
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Saving Steps 


The subroutines under the following two headings are designed to save you time by providing a 


standardized setup and termination for many of the examples in this manual. You may want to design 
similar subroutines to keep available in program memory for use in your plotting applications. 


Initializing the HP-41 for Examples 


Most of the remaining examples in this manual assume that the HP-41 is initialized to the plotting 


conditions set by the following SET program. To ensure that the desired conditions are active, these 


examples include execution of SET. To save you time and to help focus your attention on the functions 
illustrated in the examples, enter this program into your HP-41 now so that you can easily execute it when 


needed to set up your plotting system. (Bar code for SET is on page 205.) 


Keystrokes 


@ (sto)}()C)[PRcm) 


Bi.) SET 
ALPHA 
PINIT 


ENTER# 
256 


LIMIT 
FRAME 


ENTER# 


© anh wo —_ — ~ 
a m m m m 
AiG) lal im mlm 
= wD x D xD 
"> > > 


ni 

Oo 

BE 
(J 
N 


Ee 
O 
BIBI 
> 
m 
oO 


zbgé 


Display 
00 REG nn 


01 LBLSET_ 


01 LBL'SET 
O02 PINIT 


03 6 _ 

04 ENTER* 
05 256 _ 
O06 ENTER* 
O77. 

08 ENTER* 
09 187_ 
10 LIMIT 


11 FRAME 


1210 _ 
13 ENTER* 
1490_ 
15 ENTER* 
1610 _ 
17 ENTER* 
1890 _ 
19 LOCATE 


20 CLST 
21100_ 
22STOZ 
23 SCALE 


24 FRAME 
25 FIXO 
26 DEG 
27 CLX 

00 REGnn 


Packs program memory. Switches HP-41 to 
program mode. If nn is less than 08, you must 


create additional memory space before entering 
SET. 


Initializes I/O buffer.* 


Sets graphic limits. 


Frames graphic limits. 


Sets plot bounds. 


Sets user scale. 


Frames plot bounds. 


Sets 0 display. 
Ensures Degrees mode. 
Clears X-register. 


Removes HP-41 from Program memory. 


Following execution of SET, the HP-41 is in UU mode with [FIx]0 display and Degrees mode. 


* As indicated in the discussion of PINiT|on page 68, PINIT| uses the graphic limits to which your plotter is currently set. Also, if the 1/O 
buffer does not already exist when you execute SET, 26 unused memory registers must be available for PINiT| to use for creating the 


buffer. 
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Terminating Examples 


After you complete an example, you will usually want the plotter to display your work, return the pen to 
its stall, and return plotting parameters to their default values. The following TERM (for “termination”) 
program performs these steps. Like the SET program, TERM is called as a subroutine by several of the 
program examples listed elsewhere in this manual. (Bar code for TERM is on page 205.) 


Keystrokes Display 

@icTo)[-)-)[PRom) 00 REG an Packs program memory. Switches HP-41 to 
Program mode. If nn is less than 03, you must 
create additional memory space before entering 
TERM. 

MB (LBL)[ALPHA)TERM 01 LBLTERM_ 

01 LBL'TERM 

02 PINIT Initializes the I/O buffer. 

0 030_ 

O4 ENTER # Displays plot. 

05 MOVE 

06 PEN Returns pen to stall. 

Birixi4 O7 FIX4 Sets [FIX] 4 display. 

00 REG nn 

Removes HP-41 from Program mode. 
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Plotting 
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Framing the Plotting Area 


The | FRAME) function draws a box around the active plotting area. That is, if GU mode is active, [FRAME | 
draws a box at the graphic limits. If UU mode is active, draws a box at the plot bounds. 


Moving the Pen and Drawing Lines 


The following four functions control the basic operations of moving the pen—with or without drawing a 
line. They automatically ensure that the pen is ‘“‘down” or “up” according to the operation you specify. 


Moving and Drawing to a Point 


Y | y-coordinate (UUs or GUs) 
Xx 


x-coordinate (UUs or GUs) 


The OVE) function moves the pen to the specified (x,y) coordinate position without drawing a line. The 
coordinates are interpreted as the current units—either UUs or GUs. In UU mode the pen moves only 
within the plot bounds. In GU mode the pen moves anywhere within the graphic limits. 


y-coordinate (UUs or GUs) 


1 
X | x-coordinate (UUs or GUs) 


The function draws a line from the current pen position to the specified (x,y) coordinate position, 
then lifts the pen. The coordinates are interpreted as the current units—either UUs or GUs. The line type 
conforms to the currnt line type and repeat interval. When UU mode is active, you can draw lines only 
within the plot bounds. When GU mode is active, you can draw lines anywhere in the graphic limits. 


78 
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Moving and Drawing by Increments 


y-increment (UUs or GUs) 


x-increment (UUs or GUs) 


Y | y-increment (UUs or GUs) 
X | x-increment (UUs or GUs) 


The (incremental move) and (incremental draw) functions operate in the same way as 
and except that pen travel is specified by x- and y-increments. The origin—point (0,0)—is 
assumed to be the most recent pen position. The direction of incremental pen travel can be rotated using 
‘PbIR|. (Refer to Rotating the Plot Axes, page 86.) 






IMOVE Y 


x< 





IDRAW_ 


Example: Use /jMOVE!| and to plot the following simple diagram where, after you initially 
position the pen, the coordinates of each pen movement are expressed in increments from the most 


recently specified pen position. 





Keystrokes Display 

[XEQ][ALPHA]SET XEQ SET_ Initializes HP-41 and frames plotting area. (Refer 
O. to Initializing the HP-41 for Examples, page 76.) 
50 50. Moves pen to center of plotting area (point A). 

10 10. Specifies a point B 10 units above and to the right 


10. of the point A and moves pen to point B. 
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Keystrokes Display 

10. Draws a line to a point (point C) that is 10 units 
above and to the right of point B. 

O{ENTER #|40 -40_ Specifies point D 40 units to the left of point C and 

-40. draws line to point D. 

10 10. Specifies point E 10 units below and to the right of 

10. point D and draws line to point E. 

0 20 20_ Specifies point B, which is 20 units to the right of 

20. point E and draws a line to point B. 

10 -10. Specifies point A, which is 10 units below and to 

-10. the left of point B, and moves pen to point A. 

30 0 O_ Specifies point F 30 units above point A and 

(IDRAW] 0. draws line to point F. 

(XEQ][ALPHA]TERM XEQ TERM_ Terminates example. (Refer to Terminating 

0.0000 Examples, page 77.) 


In the preceding examples you have seen how the pen operates inside the plotting area. Before continuing 
with pen control functions, let’s discuss pen movement to or from points outside the plotting area. 


Moving and Drawing Outside the Plotting Area 


The plotter module controls pen travel during “move” and “draw” operations so that it remains within 
the current plotting area—the graphic limits in GU mode or the plot bounds in UU mode. If you specify 
points that lie outside the plotting area, pen travel accurately reflects the portion of the intended travel 
that falls within the plotting area. 


For example, if you execute a “move” or “draw” function using coordinates that are outside the plotting 
area, the pen travels to the point at the edge of the area in the direction of the point, but halts when it 
reaches the edge. If you then execute a “move” or “draw” function to a point within the plotting area, the 
pen first travels to the appropriate point at the edge where the line from the distant point to the new point 
should reenter the plotting area, then travels to the new point. If both points are outside the plotting area, 
the pen travels only on the portion of the line that lies within the plotting area. 


If you use the HP-41 to specify a point outside the plotting area, repositioning the pen using the plotter’s 
keyboard does not change the pen position maintained in the I/O buffer. That is, if you reposition the pen 
using the plotter’s keyboard, then execute a “move” or “draw” function, the pen returns to the last 
position you specified using the HP-41, then executes the function. 


Using Plot-Option Functions 
There are four plot-option functions: . ,{RPLOT), and|PLREGX|. These functions draw a line or 


simply move the pen according to the current line type and pen status. 


Pen Status 


The plotter module maintains an internal pen status to control the pen’s “up” or “down” position during 
periods of pen activity. For the pen movement functions described previously, you need not be concerned 
with the current pen status—these functions automatically change the pen status as required. 


If the pen is “down” when pen activity halts, the module temporarily lifts the pen to prevent the ink from 
blotting the paper—but doesn’t change the internal pen status from “down.” When pen activity resumes, 
the module reinstates the “down” status. (That is, the pen is lowered.) 
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The four plot-option functions described on the following pages use the pen status remaining from the 
preceding operation to determine whether to draw a line or to simply move the pen to the next point. If you 
use these functions, you will want to know how functions affect the pen status. 


The following functions set the pen status to “down”: 


All other functions that use the pen set the pen status to “up.’’ [PINIT) sets the pen status to “up .”” Other 
functions that do not cause pen movement, such as |SCALE| and [RATIO], are neutral. (A pen status 
indicator is maintained in the 1/O buffer—refer to section 8.) 


The pen status remaining from the last pen movement command affects the way the plotter responds toa 
new plot-option command: 


e Ifthe pen status is “down,” the plotter draws a line to the specified point(s) and halts. The pen status 
remains “down” (although the pen is lifted to prevent blotting). 


e If the pen status is “up,” the plotter moves the pen to the specified point without drawing a line, sets 
the pen status to “down,” and drops the pen (although the pen is lifted again to prevent blotting). 


If the plot-option function is [PLREGX], a series of points can be connected (that is, several lines drawn) 
with one execution of the function. If the pen status is “up” when is executed, no line is drawn 
when the pen moves to the first point in the series—but at that point the pen status is set to “down.” 


The Plot-Option Functions 
The four plot-option functions share these common properties: 
e They define the specified position using current units—either UUs or GUs. 


e They move the pen from its present position to the specified position using the existing pen status— 
“up” or “down.” 


e They set the pen status to “down” when they reach the point—except as provided by [PLREGX]. 


e They move the pen only within the current plotting area—either the plot bounds (in UU mode) or the 
graphic limits (in GU mode). 


The functions differ in the ways that they specify the points and the number of points that can be 
specified. 


Y | y-coordinate (UUs or GUs) 
X | x-coordinate (UUs or GUs) 


When you execute/PLOT!, the pen moves or draws to the actual (x,y) coordinate position. 


y-increment (UUs or GUs) 


x-increment (UUs or GUs) 


PLOT 





x < 





The | {PLOT|(incremental plot) function specifies pen movement by x- and y-increments. The origin (both 
increments 0) is the current pen position—the origin changes every time the pen moves. 
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The direction of incremental pen movement can be rotated using | PDIR | (page 86). 


Y | y-relative (UUs or GUs) 
X | x-relative (UUs or GUs) 


The |RPLOT (relative plot) function specifies a point using its position relative to an assumed origin. The 
assumed origin is the last position determined by a function other than RPLOT|—that is, RPLOT! doesn’t 
change the assumed origin, but any other pen movement does change the origin. 





The direction of a relative pen movement can be rotated using (page 86). 


Example of Absolute, Incremental, and Relative Plotting. Draw a diamond shape in each of three 


corners of the plot bounds using PLOT], IPLOT|, and|{RPLOT). 


Keystrokes Display 

[XEQ][ALPHA]SET XEQ SET_ Initializes HP-41 (pen “‘up”) and frames plotting 

O. area. (Refer to Saving Steps, page 76.) 

25 15 15. Moves pen to point (15, 25) and changes status to 
“down.” 

[x % y]| PLOT | 25. Specifies point (25, 15) and draws line, leaving 
pen “‘down.”’ 

35 35. Specifies point (35, 25) and draws line, leaving 
pen “down.” 

(x % y]| PLOT | 25. Specifies point (25, 35) and draws line, leaving 
pen “down.” 

15 15. Specifies point (15, 25) and draws line, leaving 
pen “down.” 

75 75. Moves pen to center point (75, 75) and sets pen 
status to “up.” 

5 [CHS |[ENTER# ]O 0. Moves pen an increment (0, — 5) and changes 
status to “down.” 

10 10. Specifies increment (+ 10, + 10) and draws line, 
leaving pen “down.” 

-10. Specifies increment (— 10, + 10) and draws line. 

-10. Specifies increment (— 10, — 10) and draws line. 

[CHS ]|IPLOT | 10. Specifies increment (+ 10, — 10) and draws line. 

75 25 25. Moves pen to center point (75, 25), establishes 


10 [CHS ][ENTER#]O| RPLOT 0. 


assumed origin for RPLOT|, and sets pen status to 
“a0.” 

Moves pen to relative position (0, — 10) and 
changes status to “down.” 


(x y][(CHS]| RPLOT] 10. Specifies relative position (10, 0) and draws line, 
leaving pen “down.” 

[x y]| RPLOT] O. Specifies relative position (0, 10) and draws line. 

[x % y] [CHS ][RPLOT | -10. Specifies relative position (— 10, 0) and draws line. 

[x % y]| RPLOT | O. Specifies relative position (0, — 10) and draws line. 


Save this plot for the next example. 
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> 


(Plotted by (Plotted by 
[RPLOT)) [IPLOT]}) 


(Plotted by 
[PLOT)) 









(POREGH x Ri 


R re 


x1 (UUs or GUs) 
Yn (UUs or GUs) 


The (plot registers according to X) function enables you to plot several lines (x, y coordinate 
pairs) from data you have previously stored in a series of data storage registers. This allows the plotting 
to be performed relatively fast since only one plotting function is performed. Coordinates are interpreted 
as current units—either UUs or GUs. 





You specify the series of registers by placing in the X-register a number in the form “ii. fff, where iii 
indicates the initial register and fff indicates the final register. interprets the values in the first 
and second registers of the series (R; and Rj +) as the x- and y-coordinates of the first point (P|) of your 
plot. The values in the third and fourth registers of the series are interpreted as the x- and y-coordinates of 
the second point (Ps), and so on. 


Diamond Example Continued. Use to draw a diamond shape in the unused corner of the plot 
remaining from the preceding example. Use the data storage registers shown below. 





Roo nan ; 
Identifies first point. 

Roi 

Ro2 ” 
Identifies second point. 

Ro3 

Roa ss . 
Identifies third point. 

Ros 

Roe sn . 
Identifies fourth point. 

Roz 

Rog cadena , 

- Identifies first point (closes diamond). 

09 
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Keystrokes Display 

75 [STO}00 75. 

Specifies first point. (Fix 0 display remains from 

15 O1 15. execution of SET in preceding example.) 

85 ve 85. Specifies second point. 

25 03 25. 

@ a a. Specifies third point. 

35 O05 35. 

Gb 06 65. Specifies fourth point. 

25 07 25. 

#9 ue 7. Specifies first point again. 

15 O09 15. 

25 75 75. Moves pen to center point of fourth diamond (25, 
75) and sets pen status to “up.” 

.009 9. -03 Specifies Rog through Rog as registers containing 
coordinates of points to plot. Pen moves to first 
point, then sets pen status to “down” for 
remaining points. 

[XEQ][ALPHA] TERM 0.0000 Terminates example. (Refer to Terminating 


Examples, page 77.) 


O 
O 


O 
O 


(Plotted by 


(PLREGX)) 





If the pen status is set to “up” when is executed, the pen moves to the first point, changes the pen 
status to “down,” and begins plotting. If the pen status is set to “down” when is executed, the pen 
status remains “down” —it draws a line from its current position to the first point, then plots the specified 
points. In other words, as soon as the pen moves to the first point, sets and leaves the pen status 
as “down.” 


However, provides a method for lifting the pen between points. If an Alpha string occupies either 
register representing a coordinate pair, that coordinate pair is ignored and the pen lifts—although the 
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internal pen status remains “down.” The pen moves, in the “up” position, to the next point, then drops in 


preparation for plotting the next line. Note that an Alpha string causes the pen to move without drawing 


a line, but that the pen status remains “down.” 


Example: Draw a line from (0, 0) to (10, 20) to (20, 30) and a line from (30, 30) to (43, 35) to (60, 70). Use the 


storage registers shown below. 


Keystrokes 


O0{sTo]01 
[sTO]02 
10(ST0]03 
20(STo]04 
[STO]05 
30 [STO]06 
[ALPHA] A 
@(Asto]07 
{sTo]09 
[STO] 10 
45[STO}11 
35 [STO] 12 
60[STO]13 
70[ST0]14 





x4 
al 
X2 
¥2 
X3 


¥3 


X4 
Y4 
X5 
¥5 
x6 
Y6 


Display 


0.0000 
0.0000 
10.0000 
20.0000 
20.0000 
30.0000 


A 
A 


30.0000 
30.0000 
30.0000 
45.0000 
35.0000 
60.0000 
70.0000 


a” ee 


First point. 
Second point. 


Third point. 


Alpha character causes pen to lift and move 
to next point. 


Fourth point. 
Fifth point. 


Sixth point. 


Stores point 1 coordinates. 
Stores point 2 coordinates. 


Stores point 3 coordinates. 


Stores point 4 coordinates. 


Stores point 5 coordinates. 


Stores an Alpha character in Ro7.* 


Stores point 6 coordinates. 


Now place a new sheet of paper in your plotter and use {| PLREGX| with registers Ro; through Rj, to draw the 


lines. 


*Refer to the Alpha keyboard illustration on the HP-41’s back label. 


i 
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Keystrokes Display 

[XEQ][ALPHA]SET XEQ SET_ Initializes the HP-41 and sets the pen status to 

0. “up.” (Refer to Initializing the HP-41 for 
Examples, page 76.) 

1.014 1.014_ Specifies Ro; through Rj 4. 

1.0140 Plots lines without connecting points 3 and 4. 

TERM XEQ TERM _ 

0.0000 Terminates example. (Refer to Terminating 


Examples, page 77.) 





For another application of |PLREGX , refer to the RAIN Program listed on pages 160 and 161. Lines 06 
through 21 use a loop for programmed data input. The function in line 84 of that program uses 
the input at line 83 for the necessary (ii. fff number. 


Rotating the Plot Axes 


POR x 


The (plot direction) function rotates the x- and y-axes to the specified angle and sets the new 
direction for incremental plotting (MOVE), [IDRAW], and ||PLOT]) and relative plotting (/RPLOT]) only. 
does not affect pen movement specified by absolute coordinates. The angle is specified as positive in 
the counterclockwise direction and is interpreted according to the HP-41’s current angular mode (|DEG), 


[RAD], or [GRAD )). 
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The angles of all successive functions refer to the original, unrotated axes, not to a previously 
rotated pair of axes. The default angle (set by and [LIMIT}) is 0°. 


Example: Use | PDiR|to plot the figure below. 








Keystrokes Display 
SET XEQ SET_ Initializes HP-41 (pen “up” and zero rotation 
Oo. angle) and frames plotting area. (Refer to 


Initializing the HP-41 for Examples, page 76.) 


5 10 10. 
5 -5. Defines user scale. 
10 [SCALE] 10. 
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Keystrokes Display 

1 1, Moves pen to point (1, 1). (Sets pen status to 
“down” and defines assumed origin for [RPLOT].) 

0 6 6. Plots line from assumed origin (1, 1) along current 
X-axis. 

1 4. Plots line to point (1, 1). 

45 45. Rotates axes to 45° orientation. 

0 6 6. Plots line along rotated x-axis. 

1 1, Plots line to point (1, 1). 

90 90. Rotates axes to 90° orientation. 

0 6 6. Plots line along rotated x-axis. 

45 |PDIR| 45. Rotates axes to 45° orientation. 

0 6 6. Plots line to point on rotated x-axis. 

0 0. Rotates axes to 0° orientation. 

6 6. Plots line to point on rotated x-axis. 

TERM XEQ TERM_ Terminates example. (Refer to Terminating 

0.0000 Examples, page 77.) 


Notice in this example that the assumed origin remained at (1, 1), the origin established by each 
function. 


Other Pen Control Functions 


The following functions enable you to control pen conditions and the type of line the pen draws. These 
functions give you flexibility for plotting lines of different styles and colors. 


x [pennumbor 


The | PEN (pen) function selects the pen indicated by the number in the X-register. When [PEN ]|is executed, 
the actual pen that is selected depends upon the capability of the plotter that you’re using. For example, 
the HP 7470A Plotter selects its left pen for odd pen numbers and its right pen for even numbers. Other 
plotters have only one pen, which they always use regardless of the pen number. (Refer to your plotter 
owner’s manual for information about pen selection.) 


After the specified pen is retrieved, the pen returns to the position it occupied when [PEN] was executed. 


If the pen number is 0, executing returns the current pen to its stall (if the plotter has that 
capability). uses the absolute value of the integer portion of the pen number. 


Whenever you execute | PINIT|or | LIMIT|, the pen number is set to “1” and the plotter selects pen number 1. 


[PENDN] 


The |PENDN | (pen down) function lowers the pen to the plotting surface. The pen remains in contact with 
the surface until another function causes it to lift. 


PENUP. 


The [PENUP |(pen up) function lifts the pen from the plotting surface. 
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The |LTYPE (line type) function uses a line type number (integer value 1 through 8) to select one of eight 
solid or dashed line types for drawing or plotting. A type number of (0) yields the same line as type 1. If you 
specify a number larger than 8, the current line type is not changed. 


Whenever you execute | PINIT or |LIMIT|, the line type is set to type 1 (a solid line). 


Example: The following program illustrates the line types selected by the type numbers and generated 
by the plotter. (A bar code listing of this program begins on page 99.) 


Keystrokes Display 
B(cTo}(JL) 
00 REGnn 
(LBL) [ALPHA] LINE 01 LBL LINE — 
01 LBL'LINE 
SET [ALPHA] 02 XEQ'SET 
0 030_ 
04 ENTER* 
20 05 20_ 
06 ENTER* 
24 07-24 _ 
08 ENTER* 
4 09 4_ 
SCALE | 10 SCALE 
1.008 111.008 — 
[STO]OO 12 STO OO 
@(is8L}00 13 LBLOO 
[RCL]0O 14RCLOO 
[INT | 15 1NT 
CHS 16 CHS 
2 Ws. 
18 MOVE 
[x%y] 19X<>Y 
CHS 20 CHS 
LTYPE 21 LTYPE 
22 CHS 
3 233. 
24 MOVE 
0 250_ 
26 ENTER* 
10 2710_ 
28 IDRAW 
Wi (isc}oo 29 ISG 00 
@iGTo|00 30 GTO 00 
1 234... 
LTYPE 32 LTYPE 
TERM 33 XEQ'TERM 
LINE XEQ LINE_ 
0.0000 


—” 


Packs program memory. 

Switches HP-41 to program mode. If nn is less 
than 10, you must create additional memory 
space before entering LINE. (Allow one data 
storage register—Rp —for use by the program.) 
Names program. 


Initializes HP-41. (Refer to Initializing the HP-41 
for Examples, page 76.) 


Specifies user scale. 


Stores line type/loop control counter. 


Begins line-drawing loop. 


Computes line type number. 


Uses line type number for negative y-coordinate 
and 2 for x-coordinate, and moves pen to that 
position. 


Restores line type number. 
Sets line type. 


Uses pen data number to help position pen for 
drawing line. 


Draws line 10 units long. 
Increments loop counter. 
Returns to beginning of line-drawing loop. 


Resets line type to default value. 


Terminates example. (Refer to Terminating 
Examples, page 77.) 
Removes HP-41 from Program mode. 


Executes LINE program to produce the following 
plot. 
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£2, I 





The screened portion of each line indicates the extent of the repeat pattern for each line type. 
automatically uses a repeat length of 4 GUs. The next function enables you to control the length of the 
repeat pattern. 





The (line-type option) function operates in the same way as|LTYPE|except that the number in the 
Y-register specifies the length of the repeat pattern as a percentage of the length of the diagonal between 
P1 and P2. (For an example of each line type, see the illustration above.) 


The length of the repeat pattern is set to 4 GUs whenever you turn on the plotter or execute | PiINIT|, [LIMIT], 
or | LTYPE}. 


Example: Alter the preceding program to generate longer repeat patterns. Then run the program and 
compare the result with the plot generated in the last example. 


Keystrokes Display 

MBGTO}(ALPHA]LINE GTO LINE_ Locate LINE program in memory. 

0.0000 (Display from preceding example.) 

01 LBL'LINE 

@ (Gro) .021 21 LTYPE 

+! 20 CHS Removes function. 

6 216_ Specifies 6 GU repeat length. 

[x zy) 22 X< >Y Places repeat length in Y-register and line type in 
X-register. 

23 LTYPEO Enters function. 
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Before you run the program, place a clean sheet of paper in your plotter. 


Keystrokes Display 
LINE XEQ LINE_ 


0.0000 Executes revised LINE program. 
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Labels and Axes 


Contents 
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Drawing an Axis ([XAXIS], [YAXIS], [KAXISO], [YAXISO]) ..........cccccecesccceccccceucs 99 
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Drawing a Labeled Axis ( LXAXIS], [LYAXIS)) . 0.0.0... cece cece eccceeceecnveeuncennes 102 
Introduction 


The functions described in this section enable you to write titles or other labels on your plots, to draw axes 
and grids, and to label the axes. Using these functions, you can enhance your plots with important 
information presented in useful formats. 


Using Labels 


Labels can be drawn in almost any size, location, and rotation within the graphic limits, regardless of the 
active plotting mode—UU mode or GU mode. 


Printing a Label 


ALPHA | alpha string 


The function prints the contents of the ALPHA register at the last pen position specified by the 
HP-41 and within the graphic limits. To use | LABEL , first position the pen at the desired point, such as by 
executing one of the moving, drawing, or plot-option functions described in section 4. Then execute 
LABEL. (|LABEL| prints only at pen positions set by the HP-41; it ignores pen movement performed by the 
plotter’s pen control keys.) 


The function permits the pen to move outside the plot bounds in UU mode—although the pen can’t 
move outside the graphic limits. This lets you print labels in the margin between the plot bounds and the 
graphic limits. However, you should note that when you position the pen prior to executing [LABEL], it 
moves only as far as the plot bbunds—the pen moves to the specified position when you execute 
(before the label is printed). The HP-41 remembers the actual point you specified for the label position. 
This ensures that the pen remains inside the plot bounds except for printing a label. 


92 
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Example: Print labels that lie within and extend outside of the plot bounds. 





-—— 











CENTER | 
| | 
| | | 
} 
| 
| 
= 
| 
LEFT CORNER RIGHT CORNER 
Keystrokes Display 
SET XEQ SET — Initializes HP-41. (Refer to Initializing the HP-41 
for Examples, page 76.) 
0. 
50 50. Moves pen to center of plot bounds. 
CENTER 50. Enters label. 
50. Prints label. 
RIGHT CORNER IGHT CORNER — Enters label. 
50. 
3 100 100_ Specifies pen movement to point outside plot 
100. bounds at lower right. Pen halts at plot bounds. 
100. Pen moves to specified point and prints label. 
(ALPHA]LEFT([SPACE]JCORNER LEFT CORNER — Enters label. 
100. 
[][ MOVE] 0. Specifies pen movement to point outside plot 
bounds at lower left. Pen halts at plot bounds. 
LABEL 0. Pen moves to specified point and prints label. 
[XEQ}[ALPHA]TERM XEQ TERM— Terminates example. (Refer to Saving Steps, 
0.0000 page 77.) 


The HP-41’s flag 17 controls pen movement when the label is completed. If flag 17 is clear, the pen prints 
the desired label, then moves to a position one character space below the starting point of that label. If 
flag 17 is set, the pen prints the desired label, then stops at the first character space following the label 
just printed. Setting flag 17 enables you to print on a single line a label containing more than 24 
characters (the size of the ALPHA register). Flag 17 is automatically cleared each time you turn on your 
HP-41. 
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Example: Use flag 17 and LABEL to print the long label indicated in the following keystrokes. 


Keystrokes Display 

@icr}17 Ensures that flag 17 is cleared. 

SET XEQ SET_ Initializes HP-41. (Refer to Initializing the HP-41 
0. for Examples, page 76.) 

65 25 [MOVE | 25. Moves pen. 

[ALPHA] THIS [SPACE] LABEL THIS LABEL_ 

HAS MO ABEL HAS MO_ Enters first part of label. 

25. Prints label. Pen moves to next line. 

@isF}17 25. Sets flag 17. 

[LABEL | 25. Prints preceding label. Pen remains on same line. 
Micrj\17 25. Clears flag 17. 


[ALPHA] RE [SPACE] THAN RE THAN _ 

2084 CHARACTERS CHARACTERS — > Enters last part of label. 

25. 

[LABEL] 25. Prints label. Pen moves to next line. 


TERM XEQ TERM _ Terminates example. (Refer to Terminating 
0.0000 Examples, page 77.) 


Character Set 


The HP-41 uses several characters that are not contained in the standard character set of most plotters. If 
any of these HP-41 characters are in the ALPHA register when |LABEL is executed, they are printed by the 
plotter according to its own character set. 


For example, the HP 7470A Plotter responds to the following HP-41 characters according to this table. 


ASCII 


Character Plotter 


HP-41 Alpha 


Character Gora Response 


Returns pen to 
beginning of 
same line. 


Ignored. 
Prime ™. 


Prints ~. 





Changing the Label’s Location 


You can use the following functions to change how the printed characters are oriented relative to the 
point at which the label is printed. By controlling the label’s position and direction, you can locate labels 
in a variety of ways. 


LORG | X | /abel position 
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The|LORG (label origin) function sets the label origin position, which determines where labels are placed 
relative to the current pen position. The label position can have any value from 1 to 9—the value specifies 
whether the label is aligned at the left, right, top, or bottom, or is centered. The positions are defined in the 
following diagram, in which the cross represents the position specified by the HP-41 prior to executing 
|LABEL). For example, a value of 8 centers the label vertically and aligns the right end at the pen position. 








A value of 0 in the X-register sets the label position to 1. For noninteger values, sets the label origin 
position to the unit digit of the number in the X-register (other digits, including fractions, are ignored). For 
integer values greater than 9, the{LOAG] value is x modulo 10. 


Whenever | PINIT] or{ LIMIT] is executed, the label origin position is set to 1. 


a) 


The|LOIR| (label direction) function sets the angle of rotation for printing labels. The angle is specified as 
positive in the counterclockwise direction and is interpreted according to the HP-41’s current angular 


mode (/DEG),(RAD], or [GRAD)). 
Whenever you execute [PINIT | or [LIMIT], the label direction is set to 0 degrees. 


Example: Print a label at each 30° interval around a central point. (Bar code for the following program 
is on page 198.) 








Keystrokes Display 

Bicto)!-}[-) Packs program memory. 

00 REG nn Switches HP-41 to Program mode. If nn is less 
than 09, you must create additional memory 
space before entering LDR. (Allow at least one 
data storage register—Ro —for use by the 
program.) 

MiLB.) ALPHA|LOR 01 LBLLDR_ 

01 LBL'LDR 

[XEQ][ALPHA]SET 02 XEQ SET_ Initializes HP-41. (Refer to Initializing the HP-41 
for Examples, page 76.) 

02 XEQ'SET 

.3303 03 .3303 _ Provides a loop counter and an integer. 
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Keystrokes 


[STO }OO 
2 
@(i8L]00 
50 
[RCL]00 


ALPHA) -|- 8 - 
@(-)@(-)[sPace| 


LDIR 
[ALPHA } [APPEND | 
WBLARCLJ[-] X [ALPHA] 
B{'scjoo 
@{cTo}00 
[XEQ][ALPHA]TERM 


[XEQ][ALPHA]LDR [ALPHA] 


Display 


04 STO 00 
05 2_ 

06 LORG 
07 LBLOO 
08 50_ 
O9 ENTER* 
10 MOVE 
11 RCLOO 
12 INT 

13 LDIR 
14---_ 


16 ARCLX 

17 LABEL 

18 1SG 00 

19 GTO 00 

20 XEQ TERM _ 


20 XEQ'TERM 


0.0000 


Sets label origin to 2. 
Begins labeling loop. 


Moves pen to point (50,50). 
Recalls loop counter. 
Truncates fractional portion. 
Sets label direction. 


Places label in ALPHA. 


Appends label direction to label.* 


Prints label. 
Increments loop counter. 


Returns to 00. 


Terminates program. (Refer to Terminating 
Examples, page 77.) 


Executes program. 


eS ee 





| 
| 


Oo, 


4 
co 


: So 
oO n ; 
ve A 
ot - 
4 O, a a é ao 
Zé. a f 4 
OD Nf AP 
“Noe 
“O81 d101--~>#e----LOIR 0 
“fy ~ 
eee / | ‘ sy 
\ a \ ee, a 
LL Ee 
So a) 
ys% % 
a) 2 
Se NX % 
o 


Changing the Character Size 


Printed characters are defined by several parameters that determine the actual shape and size of the 
characters. Also, a character is composed of both a symbol and the space that surrounds and separates it 


from other characters. 


*Refer to Alpha keyboard illustration on the HP-41's back label. 
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The height of a character space specifies the vertical distance between the baselines of successive lines. 
The actual height of the printed character is one-half of the height parameter—the remaining height 
provides blank space between lines. 


The width of a character space specifies the horizontal distance between the left edge of each character. 
The actual width of the printed character is two-thirds of the width parameter—the remaining width 
provides blank space between characters. (That is, the overall character space is always |'/% times as wide 
as the actual character width.) 


The aspect ratio specifies the width-to-height ratio of the printed character—a small value specifies a 
narrow character, a large value specifies a wide character. Changing the aspect ratio changes the width 
of the character and the character space: 


character width = aspect ratio X character height 
character space width = ‘4 X aspect ratio X character space height 


The slant specifies the angle from vertical at which the character “leans” forward—a positive slant 
specifies a forward “lean,” a negative slant specifies a backward “lean.” Slant affects vertical strokes ina 
character, but not horizontal strokes. 


Whenever you execute or , the character parameters are set to these values: height = 3 GUs, 
aspect ratio = 0.7, and slant = 0. These height and aspect ratio parameters define a width of 1.575 GUs. 


The following diagram illustrates a character with height = 10, width = 10, and slant = 0. The 
corresponding aspect ratio is 1.3333, which would be used to specify this shape. 
Character Proportions 


Character | 
space width = 10 


ES 


Character 
space 
height = 10 


Character height 
=5 

(half the charac- 

ter space height) 





Character width 
= 6.7 
(two-thirds the character 
space width) 


era x [ecto J 


The (character size) function sets the height of the character space for subsequent labels—printed 
characters are half that height. The height is interpreted as GUs, regardless of the current plotting mode. 


2h MTA nce Vt 


aspect ratio 


height(GUs) height(GUs) | 









x 
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The CSIZEO |(character size—option) function sets the height, aspect ratio, and slant parameters. These 
parameters also determine the character space width. The height is interpreted as GUs, regardless of the 
current plotting mode. The slant angle is interpreted according to the HP-41’s current angular mode 


({DEG], [RAD], or ). (The aspect ratio has no units.) 


uses the absolute value of the height and aspect ratio parameters. The slant angle range allowed 
by the plotter module is between —90° and 90°. Within this range the actual maximum slant angle 
depends upon your plotter. (Angles outside the +90° range are repeatedly changed by 180° until they fall 
into this range.) 


Example: Write a program that prints seven different character sizes and slants using an aspect ratio of 


1.(A bar code listing for the following program begins on page 198 in appendix D.) 


Keystrokes Display 

@{GTo}[-)[-) Packs program memory. 

00 REGnn Switches HP-41 to Program mode. If nn is less 
than 13, you must create additional memory 
space before entering LABL. (Allow four data 
storage registers—Roy through Ro,—for use by 
the program.) 

@§ (LBL) [ALPHA] LABL 01 LBLLABL_ 

01 LBLTLABL 

SET 02 XEQ SET_ Initializes HP-41. (Refer to Initializing the HP-41 
for Examples, page 76.) 

02 XEQ'SET 

80.0101 03 80.0101 _ 

[STO}03 04 STOO3 Stores counter for label position. 

1.008 05 1.008 _ 

[STO }O0O 06 STO 00 Stores height counter. 

30.0401 07 —30.0401 _ 

[STO]01 08 STOO1 Stores slant counter. 

@icr 29 09 CF 29 

8 i8.)00 10 LBLOO 

CSIZE 11'CSIZE_ Creates label. 

11 'CSIZE 

_ be sh " Sets slant value from integer of slant counter. 

1 144 Sets aspect ratio. 

00 15 RCLOO Recalls height value (h = INT (height counter)). 

| CSIZEO | 16 CSIZEO Sets slant, aspect ratio, and height. 

[ALPHA | J [ARCL)[-] X 17 ARCLX 


BB(APPEND), [SPACE] 1, [SPACE] 18+, 1, — 


Creates label for current slant, aspect ratio, and 
height.* 


BlARCL)[-)2Z 19 ARCLZ 

03 20 RCLO3 Specifies current label position. 
21 INT 

5 223. 

23 MOVE Moves pen to label position. 

24 LABEL Prints label. 

@iisc)oo 251SGO0O Increments height counter. 
@iisc)o1 261SGO01 Increments angle counter. 
[DSE]03 27 DSE 03 Decrements position counter. 


*Refer to Alpha keyboard illustration on the HP-41's back label. 
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Keystrokes Display 

@[cTo}0o 28 GTO 00 Returns to start of loop. 

@ sF\29 29 SF 29 

TERM 30 XEQ TERM — Terminates program. (Refer to Terminating 
Examples, page 77.) 

31 XEQ'TERM 

0.0000 

LABL 0.0000 Executes LABL. 


Executing LABL generates the following plot: 





CS IZE: As 







| cSsTree Ss, 
Pee re ee | 
CSTZE KF 2 Be 
| 





Using Axes 


You can use the following functions to draw axes, determine their lengths, control the tic marks, and label 
the axes. 


Drawing an Axis 


X | y-intercept (UUs or GUs) 


The (x-axis) function draws a horizontal axis at the specified y-intercept. The y-intercept is 
interpreted according to the active plotting mode—either in UUs or in GUs. The axis extends completely 
across the plotting area—across the plot bounds in UU mode or across the graphic limits in GU mode. 


X | x-intercept (UUs or GUs) 


The (y-axis) function draws a vertical axis at the specified x-intercept. The x-intercept and the 
extent of the axis is determined by the active plotting mode—either UU mode or GU mode. 


The next four functions draw axes that don’t necessarily extend across the entire plotting area and can 
also include tic marks and labels. 
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| XAXISO | x-maximum (UUs or GUs) 


x-minimum (UUs or GUs) | 


tic-spacing (UUs or GUs) 


y-intercept (UUs or GUs) 





The XAXISO (x-axis option) draws an x-axis between the specified minimum and maximum x-values and 
at the specified y-intercept, including tic marks at the specified spacing (described below), 


y-maximum (UUs or GUs) 
y-minimum (UUs or GUs) 
+ tic-spacing (UUs or GUs) 


y-intercept (UUs or GUs) 










. 






x < N 





The | YAXiSO. (y-axis option) function draws a y-axis between the specified y-values and the specified 
x-intercept, including tic marks at the specified spacing (described next). 


Specifying Tic Marks 


Tic Spacing. The tic-spacing parameter specifies the spacing between plotted tic marks. If the 
tic-spacing number in the y-register is positive, tic marks begin at the smallest value on the axis and are 
spaced equally along the axis in the positive direction. If the tic-spacing number is negative, tic marks 
begin at the highest value on the axis and are spaced equally in the negative direction. For example, 
consider these axes plotted from 0 to 10: 


oo a a 
0 10 O 10 
+3 tic spacing —3 tic spacing 
(Tics start here.) (Tics start here.) 


If the axis extends outside the plotting area, tic marks are located according to the intended starting 
point, rather than where the axis actually enters the plotting area. 


When you want to plot an axis with a specified maximum and minimum, but you don’t want any tics to 
appear on the axis, use a tic spacing value that exceeds the length of the axis. 


Tic Length. The length of each plotted tic mark is related to the length of the plotting area. For example, 
tic marks on a y-axis are horizontal, and their length is proportional to the horizontal dimension of the 
plotting area. Similarly, the vertical tic marks on an x-axis are proportional to the vertical dimension of 
the plotting area. You can change the tic length using the following function. 


X | tic length (%) 


The TICLEN (tic length) function sets the tic length to the specified percentage of the graphic limits. It sets 
the vertical and horizontal tic lengths equal to a percentage of the vertical and horizontal dimensions of 
the graphic limits—the dimensions of the plot bounds don’t affect the tic length, nor does the plotting 
mode. This percentage applies to both the x- and y-axes. (If the graphic limits have unequal dimensions, 
vertical and horizontal tic marks have unequal lengths.) 


Tic marks are drawn with the specified length on each side of the axis. For example, a specified tic length 
of 2 percent produces tic marks with an actual length of 4 percent (2 percent on each side of the axis). 
However, if the axis is drawn at the edge of the plotting area, the tic marks are drawn only inside the area 
(2 percent long, in the same example). 














Section 5: Labels and Axes 101 


TICLEN uses the absolute value of the tic length parameter. Whenever you execute PINiT or| LIMIT], the tic 
length is set to your plotter’s default tic length value. 


Example: Set up a plotting area and draw x-axes at y= 0 and y = 50, each having large-size tic marks. 
Then draw minor tic marks on a portion of the upper x-axis. 


Keystrokes Display 

SET XEQ SET_ Initializes HP-41. (Refer to Initializing the HP-41 
O. for Examples, page 76.) 

5 5. Sets tic length to 5 percent. 

100 0 0. 

10 50 50_ Draws x-axis at y = 50. 

| XAXISO 50. 

[]/XAXiSO | 0. Changes y-intercept to 0 and redraws x-axis. 
2.5 3. Sets tic length at 2.5 percent. 

~ ar ~~ Draws minor tics between x = 40 and x = 60 on 
l 50 oo. the x-axis at y = 50 

50. _ ae 

TERM XEQ TERM _ Terminates example. (Refer to Terminating 
0.0000 Examples, page 77.) 

Plotting a Grid 


You can plot a full grid using the axis-drawing functions. Simply set the tic length to 100 percent, then 
execute and [YAXiSO]. 


Example. Create and scale plot bounds having 12 units in the x-dimension and 8 units in the 


y-dimension. Use | TICLEN], | XAXISO|, and to plot a grid. 


Keystrokes Display 
SET XEQ SET_ Initializes HP-41. (Refer to Initializing the HP-41 
for Examples, page 76.) 
O|ENTER#|12/ENTER# 42. A 
ENTERS | 12 ENTERS Scales plotting area. 
0 8 8. 


100 100. Sets tic length to 100 percent. 
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Keystrokes Display 

12 0 O. Draws the x-axis portion of the grid. 

1 [ENTER #}O 0. 

8 0 0. Draws the y-axis portion of the grid. 

1 0 0. 

[XEQ][ALPHA]TERM XEQ TERM ~— Terminates the example. (Refer to Terminating 
0.0000 Examples, page 77.) 





You can draw various types of partial grids by: 
e Specifying an or YAXiSO|range that is smaller than the extent of the axis. 
e Using! TICLEN to set atic length that is shorter than the length of the axis. 


Drawing a Labeled Axis 
Two functions, LXAXiS and LYAxiS!, provide automatic labeling for your axis plotting operations. 


These functions operate in the same way as XAX|SO| and | YAX|SO), except that the plotter also prints a 
numeric label at each tic mark it draws on the axis. The labels are printed in the area between the plot 
bounds and the graphic limits. Be sure to allow enough room around the plot bounds so that the labels are 
not clipped at the graphic limits. 


Axis labels are formatted acccording to the HP-41 display format. The labels use the current character 
size (height, aspect ratio, and slant) and set the label direction (which may have been set by LDIR}) to 0. 
The current LORG position isn’t changed or used. After the axis is drawn, the ALPHA register contains 
the last label printed. 


[LXAXIS } x-maximum (UUs or GUs) 
x-minimum (UUs or GUs) 


“tic spacing (UUs or GUs) 
y-intercept (UUs or GUs) 
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The (label x-axis) function draws the specified x-axis and labels its tic marks below the plot 
bounds. If the tic spacing parameter is positive, the labels are printed vertically (perpendicular to the 
x-axis); if the tic spacing parameter is negative, the labels are printed horizontally (parallel to the x-axis). 
Be sure to check the format, size, and spacing of horizontal labels to avoid overlap. 


+ [maximum (UUs or GUS) 
Z | y-minimum (UUs or GUs) _ 
Y | tic spacing (UUs or GUs) _ 
x [acintercept (UUs oF GUs) 


The (label y-axis) function draws the specified y-axis and labels its tic marks to the left of the plot 
bounds. The labels are always printed horizontally (perpendicular to the y-axis). 


Example: Using the graphic limits and plot bounds defined by the SET program (page 76), draw an 
x-axis at y=0 and label this axis at intervals of 10 UUs. Also draw a y-axis at x = 50 and label it at 





intervals of 20 UUs. 
Keystrokes Display 
(XEQ|[ALPHA]SET XEQ SET_ Initializes HP-41. (Refer to Initializing the HP-41 
for Examples, page 76.) 
0. 
100 0 0. Enters x-maximum and minimum. 
10 0 O_ Enters tic spacing and y-intercept. 
O. Draws and labels x-axis. 
0. Recalls y-maximum and minimum. 
20 50 50_ Enters tic spacing and x-intercept. 
50. Draws and labels y-axis. 
[XEQ][ALPHA]TERM XEQ TERM_ Terminates example. (Refer to Terminating 
0.0000 Examples, page 77.) 
100 
80 
60 
40 
20 
a 
© o oO Oo oO Oo oO oO o oO oO 
~_ mM m t wn io '- @ o Oo 





For another application of , refer to lines 46 through 53 of the RAIN program listed on pages 160 
and 161. 
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Introduction 


The functions described in this section enable you to use your plotter’s manual pen control keys to obtain 
x, y coordinate data from points on the plotting area. This process is called digitizing and is essentially 
the inverse of plotting. That is, plotting sends x,y coordinate values to the plotter, which then moves the 
pen to the specified location on the plotting area; digitizing involves moving the plotter’s pen to a point on 
the plotting area and returning the x,y coordinates of that point to your HP-41. This feature allows you to 
“trace” an illustration by determining the coordinates of several of its points, and to use those coordinates 
as inputs to replot the illustration. By changing the scale, you can reproduce the same illustration in 
various sizes. The first example in this section uses the PLREGX function in a program that plots an 
illustration from data accumulated by digitizing. 


When you execute the examples in this section, use the pen arm contro! keys on your plotter. To enter a 
point during a digitizing operation, press the plotter’s ENTER key. The x, y coordinate values and the pen 
status will be returned to the HP-41. 


On plotters equipped with a digitizing sight, the sight can be placed in the pen holder as if it were a pen. 
The digitizing procedure is the same as that for a plotter without a digitizing sight. 


Selecting a Point 


DGTIZE 


The DGTIZE|(digitize) function prompts you with the message ENTER POINT. Then: 


1. Ifthe pen is not already at the point you want to enter into the HP-41, move the pen to the desired 
point. 


2. If necessary, use PENUP],|PENDN|, or the pen elevation keys on your plotter to place the pen in the 
desired up or down position. 


3. Press your plotter’s ENTER key. 


-DGTIZE enters the x- and y-coordinates of the pen’s position—in the current scale units—into the HP-41's 
X- and Y-registers, and enters the current pen status (0 = “up”, 1 = “down’’) in the Z-register. 


y-coordinate (GUs or UUs) 


x-coordinate (GUs or UUs) 











DGTIZE 
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If DGTIZE is executed in a running program, program execution resumes after you press the plotter’s 
ENTER key. If you do not press this key within approximately 10 minutes of executing DGTIZE , the 
HP-41 turns itself off. 


The pen status parameter is useful when you are digitizing under program control. That is, if you are 
storing digitized coordinates in HP-41 data registers that will later be accessed by PLREGX , you can 
design the program to place an Alpha character in a register whenever a pen “up” status must be 
communicated to the PLREGX! function. (Refer to the function description on page 83.) 


Example: Use the following program to digitize a simple design that connects 10 points. (Ensure that 











data registers Roy through Ryo in your HP-41 are available.) 


Keystrokes Display 

BicTo)(:)(:) 

00 REG nn Switches HP-41 to Program mode. If nn is less 
than 06, you must create additional memory 
space. (Allow at least one data storage register— 
Roo—for use by the program.) 

MB LBL | [ALPHA] DIG 01 LBL DIG_ 

01 LBL'DIG 

SET 02 XEQ'SET Initializes HP-41. (Refer to Initializing the HP-41 
for Examples, page 76.) 

1.022 03 1.022_ Specifies loop counter and storage register 
pointer. 

[STO|O00 04STOOO Stores preceding value in Rop. 

Wise oo 05 LBLOO Begins digitizing loop. 

| DGTIZE | 06 DGTIZE Digitizes current pen position. 

'STO|ffoo 07 STO IND 0O Stores x-coordinate in register indicated by 
integer portion of value in Rp. 

@ isc oo 08 ISG OO Increments value in Roo. 

09 RDN Rolls down y-coordinate. 

STO) foo 10 STOIND OO Stores y-coordinate in register indicated by 
integer portion of value in Roo. 

@ isc|oo 111SGOO Increments value in Roo. 

@ i GctTo|oo 12 GTO 00 Returns program execution to 00. 

TERM 13 XEQ'TERM Terminates example. (Refer to Terminating 

Examples, page 77.) 


Using the preceding program, digitize the outline of the star shown below to the left (or a facsimile). Then, 
by changing the parameters, plot on another sheet the series of stars shown below to the right. 
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The procedure for this example is: 


1. Execute the SET program to initialize the plotter and HP-41. (Refer to Initializing the HP-41 for 
Examples, page 76.) 


2. Move pen to (50,50) and place a facsimile of the star on the platen so that it is centered under the pen. 


3. Execute DIG and digitize the indicated points on the star. (You should begin and end at the same 
point.) 

4. Execute SETGU], move the pen to point (0, 0), and place a new sheet of paper in the plotter. (You may 
then have to retrieve the pen from its stall.) 


5. Place the number 1.022 in the X-register (to indicate data registers Ry; through Ry») and execute 
to plot the points that you digitized in step 3. 

6. Reduce the graphic limits by 50 mm on all sides of point (50, 50) by entering 56, 206, 57, and 137, and 
executing |LIMIT|. Then perform step 5 again. 


7. Further reduce the graphic limits by 25 mm on all sides of point (50, 50) by entering 81, 181, 82, and 
112, and executing LIMIT]. Then perform step 5 again. 


8. Press 0[ENTER#], then execute[PEN]to store the pen and to display the stars. 


The preceding information is only a sample of how data accumulated by [DGTIZE| might be used. The 
procedures you use for your own applications are likely to vary according to the nature of each problem. 


Identifying a Point 


The DGTIZE function recalls the point to which you moved the pen using the plotter’s keys. The 
function recalls the point to which the HP-41 last moved the pen. 


(WHERE ] 


The (where is pen) function enters into the HP-41’s X- and Y-registers the x- and y-coordinates of 
the point specified by the last pen movement function performed by the HP-41.* (Pen positions resulting 
from movement using the plotter’s pen control keys are ignored.) The pen status is placed in the Z-register; 
it can either be used as described for the preceding function or ignored. The stack lifts in the same 
way that it does when you execute [DGTIZE]. does not terminate program execution. 


allows you to easily determine the pen position, store it for future reference, and then perform 
some other plotting task. When you are ready, you can recall the stored data and return to the original 
point. This may be particularly useful for determining the pen position at the end of a{LABEL| operation. 


Digitizing Plot Bounds 


You can define the plot bounds by moving the pen to the desired corner points. For example, this enables 
you to locate your plot properly on a printed sheet. 


~ aw * 


The (locate by digitizing) function allows you to specify the plot bounds by digitizing the two 
opposite corners. The plotter sends the coordinates of the specified corner points to the HP-41. The HP-41 
interprets the coordinates as GUs, so be sure that the HP-41 is set to GU mode (or, if in UU mode, that the 
user scale is the same as the graphic scale) before using [LOCATD), 


*If the last intended point was far outside the physical limits of the plotter, |(WHERE| may return an x- or y-coordinate that is limited 
according to the numerical range of the plotter. 
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When you execute |LOCATD|, ENTER POINT appears in the display. You then use your plotter’s keyboard 
to: 


1. Position the pen at the lower left-hand point of the desired plot bounds and press the plotter’s 
ENTER key. 


2. When ENTER POINT again appears in the display, move the pen to the upper right-hand point of the 
desired plot bounds and again press the plotter’s ENTER key. 


After you complete the preceding two steps the plotter module sets the specified plot bounds and places in 
the stack the maximum and minimum for each axis, as shown in the following illustration. 






x-maximum(GUs) 
y-maximum(GUs) 


Plot bounds you set using |LOCATD | are the same as the ones you set using the [LOCATE] function described 
on page 73. If you execute with the corner points of the plot bounds outside the graphic limits, 
the resulting plot bounds are truncated where they intersect the graphic limits. (The x- and y-maximums 
and minimums placed in the stack will be those of the corner points you attempted to enter as plot-bound 
parameters. ) 


x <N 4 





If you do not enter a point within approximately 10 minutes of the time an ENTER POINT prompt appears, 
the HP-41 turns itself off. 
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Introduction 


The plotter module enables you to plot standard HP-41 bar code* for the HP 82153A Optical Wand and 
three types of bar code for scanning devices used in other bar code systems. The module also enables you 
to print HP-41 bar code on the HP 82162A Thermal Printer. If you will be using only the printer to 
generate bar code, read the information under Terminology, page 109, then turn to Printing HP-41 Bar 
Code on the HP 82162A Thermal Printer, page 133. If you will be using a plotter to generate bar code, you 
should read sequentially through the topics in this section. If you have not already read the HP 82153A 
Wand Owner's Manual, you should do so before proceeding in this section. 


“That is, all bar code you can read using the HP 82153A Optical Wand. This bar code includes the following types: program, numeric 
data, sequenced data, Alpha-Replace, Alpha-Append, paper keyboard, and direct execution. You can also generate special bar code (for 
use with the wand’s | \WNDSCN’ function). 
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The easiest and most direct way to generate HP-4] data and program bar code is to use the PLOTBC and 
XBC programs. PLOTBC interacts with you to determine what HP-41 bar code you want, then uses XBC 
to plot the bar code in sequential, left-justified rows. This method enables you to generate HP-41 program 
bar code and most types of HP-41 data bar code in a default format. When you want to generate any of 
these same bar code types at selective pen positions, you can use the preprogrammed subroutines 
described under Bar Code Subroutines on page 120. To generate unlabeled bar code, paper keyboard or 
direct execution bar code, or bar code that is designed for scanning by devices other than the HP 82153A 
Optical Wand, refer to the functions and procedures described under Basic Bar Code Functions (page 127) 
and Utility Bar Code Functions (page 136). 


Terminology 


It is not necessary to understand the details of bar code terminology before you begin printing program or 
data bar code. However, to help you more easily use the material in this section, you may want to read 
through the following brief definitions of the more commonly used bar code terms as they apply to the 
HP 82184A Plotter Module: 


Absolute Plotting Units: The pen movement parameters used by your plotter are internally 
calculated in absolute plotter units (APUs). There are 40 APUs per millimeter. The bar code width 
and height parameters used by the plotter module are expressed in APUs. 


Alternate Bar Code: Any type of non HP-41 bar code in which the spaces and/or the bars 
represent data. In the plotter module, type numbers 1 through 3 designate alternate bar codes. 


Bit: A binary digit of data. (That is, a0 oral digit.) 
Bit Pattern: A grouping of bits in the ALPHA register that represent a particular data item. 


Byte: An eight-bit unit of data held in a computer register. Also, a unit of memory space. (Refer 
to your HP-41 owner’s manual.) 


Checksum: A parameter used for error checking—usually the sum of all data bytes in a row of 
bar code. 


HP-41 Bar Code: The bar code designed by Hewlett-Packard to be read by the HP 82153A 
Optical Wand. 


Running Checksum: A parameter used for error checking in program bar code. The checksum 
for each row represents the sum of the current row and all previous rows in the program. 


Controlling Bar and Space Proportions 


The width of a pen you use to plot bar code affects the proportions between the widths of the bars and the 
widths of the spaces. Because wear increases pen width, you must periodically determine pen width and 
recalibrate the plotter module according to the current pen width. Otherwise, the bar/space width 
proportions can become distorted and therefore make the bar code difficult for the wand to read. 


The plotter module specifies a bar or space width by the number of APUs a pen of a given width must 
move to travel across that bar or space. The plotter module’s computation of how many APUs to allow for 
a bar or space depends upon the bar code size parameter maintained in the I/O buffer. This parameter, 
which specifies pen width and several bar and space widths, is automatically set to a default value when 
you first create the I/O buffer by executing ‘PINIT|. This default value is compatible with the 0.3-mm 
(12-APU) pen. As long as you generate HP-41 bar code witha pen having this width, the bars and spaces 
in your bar code will be correctly proportioned. However, if either the actual width of your pen differs from 
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the width contained in the size parameter or you want to generate non HP-41 bar code, the bar/space 
proportions in your bar code may be distorted. This can render the bar code difficult or impossible to read 
with your scanning device. To eliminate this distortion, use the PWIDTH program (provided in this 
manual) and the plotter module’s | BCS/ZE| function. 


Measuring the Pen Width 


PWIDTH 


The PWIDTH (pen width) program uses the pen in stall 1 to plot a series of null bytes of bar code. The 
bytes are plotted in two rows, the first of which begins near the lower-left corner of the plotting area. Each 
byte is plotted using a different pen width value in the bar code size parameter. PWIDTH begins with a 
pen width of 7 APUs and terminates with a pen width of 18 APUs. Each byte is labeled to indicate the pen 
width value used for that byte. The first few bytes usually appear as solid blocks. The last few bytes show 
increasingly wider spaces between the bars. The first byte having a visible space between any of the bars 
indicates the approximate pen width. PWIDTH uses data registers Rog through Ro. 


The PWIDTH program helps you to approximate the width of the pen you want to use for plotting bar 
code. Using the pen width value indicated by PWIDTH, you then execute the function (which is 
described on the next page) to calibrate the plotter module to the width of your pen. (If you are generating 
HP-41 bar code, you can usually perform this calibration by placing zero in the Y-register and pen 
width—from executing PWIDTH—in the X-register, then executing {BCSIZE |.) 


The following illustration shows the result of executing PWIDTH. In this case, PWIDTH indicates a pen 
width of approximatly 13 APUs. 


7 8 9 10 11 le 
13 14 15 16 17 18 





PWIDTH Must Always Be Followed By {8CSiZE|. Executing PWIDTH changes the bar code size 
parameter maintained by the I/O buffer. Thus, when you execute PWIDTH, you must then reset the bar 
code size parameter using the function. If you are generating HP-41 bar code, you can usually 
reset the size parameter by simply placing zero in the Y-register, placing the pen width indicated by 
PWIDTH in the X-register, and executing [BCSIZE). 


Example of PWIDTH Execution: Use the bar code on page 203 or the annotated program listing on 
page 169 to enter the PWIDTH program into your HP-41. Place in stall 1 a pen you can use for plotting bar 
code. Then: 


1. Turn your plotter off and on (to set it to its default graphic limits). 


2. Place a new sheet of paper in the plotter. 
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3. Execute PWIDTH, examine the resulting plot, and identify the pen width. (PWIDTH executes 
PINIT |, which, in this case, creates a new I/O buffer.) 


4. Calibrate the plotter module with the new pen width by placing zero in the Y-register, placing the 
pen width from step 3 in the X-register, then executing [BCSIZE]. 


Keystrokes Display 
PWIDTH XEQ PWIDTH _ Plots and labels 12 null bytes. After last byte is 
plotted, pen returns to stall. 

0.0000 


Examine the bytes generated by PWIDTH. The lowest-numbered byte showing a gap between any two 
bars indicates the approximate width in APUs of the pen you are using. 


Note: PWIDTH results are subject to visual interpretation. For this reason you may find that, with 
some pens, you cannot clearly distinguish which of two or three adjacent width values you should use 
with |BCSIZE]. In such cases you should experiment with each of the values to identify the optimum 
width value to use. To do so, generate a separate row of bar code at each possible width value, then 
compare the rows visually and by reading with your bar code scanning device. 


To calibrate your plotter module to a pen width indicated by PWIDTH, place 0 in the Y-register and the 
pen width (pp) in the X-register, then execute [BCSiZE). After you use this method to calibrate the plotter 
module to the pen you are using, you are ready to begin plotting bar code. 


Keystrokes Display 

0 0.0000 Enters 0 in the Y-register. 

pp (Key in pen width.) pp.0000 Enters pen width in APUs. 
pp.0000 Sets bar code size parameter. 


(Leave the page in your plotter for use in the next example.) 


Periodic Adjustments. As indicated earlier, pen wear is a factor that can gradually introduce 
distortion into the bar and space proportions of your bar code. Thus, you should periodically reexecute 
PWIDTH and [BCSIiZE| to ensure that the bar code size parameter remains calibrated to the current pen 
width. 


Changing the Bar Code Size and Type 


In the preceding discussion of PWIDTH you saw that you can reset the bar code size parameter for HP-41 
bar code by simply keying in the pen width and executing [BCSIZE]. However, if you want to adjust the 
individual bar and space widths for HP-41 bar code, or if you want to specify an alternate bar code type, 
you will need to specify several elements of the bar code size parameter when you execute [BCSIZE]. If you 
are new to plotting bar code, you may not need to understand such details of [BCSIZE| operation until you 
have gained more experience. In this case, go on to Using a Program to Generate Bar Code on page 114 
and resume reading. Otherwise, continue with the following description of [BCSIZE]. 


x [po.hihae +d 


The (bar code size) function uses the absolute value of the parameter elements in the X- and 
Y-registers to adjust the bar and space proportions. This compensates for variance in pen width and/or 
the requirements of an alternate bar code type that you may want to generate. With the exception of the 
bar code type number (t), the parameters are interpreted in absolute plotter units (APUs). 
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The Bar Code Size Parameter. The bar code size parameter, which consists of the elements illustrated 
below, controls bar width, space width, and bar code type. 


Y: nn. t ww ss X: pp . hhh aa 


ea ae oo a 


Narrow Bar Code Wide Bar SpaceWidth Pen Width Bar Height Alternate 
Bar Width Type Width Space Width 
(O = HP-41) (Used only with non 


HP-41 bar code.) 


The elements in this parameter are set to a series of default values when you execute | PIN|T to create the 
1/O buffer. However, if the 1/O buffer already exists, the elements in the bar code size parameter are not 
affected by executing PINiIT.. The default element values are designed to produce correctly proportioned 
HP-41 bar code when you use a pen having a 0.3-mm (12-APU) width to plot the bar code. The 
column in the following chart shows the default value for each element. 


When you execute |8CSIZE|, the parameter elements are set according to the values in the X- and Y- 
registers. However, where zeros are used to represent elements in the bar code size parameter, | 8CS/ZE_ 
automatically sets those elements to values that are compatible with HP-41 bar and space width 
proportions. The 8CSIZE column in the following chart shows how calculates such values. 


Thus, as indicated in the PWIDTH discussion on page 111, you can set the bar code size parameter for 
HP-41 bar code by executing with zero in the Y-register and the correct pen width element in the 
X-register. Also, you can execute | 8CS|ZE| with zero in both the X- and Y-registers to set all elements in the 
bar code size parameter to their default values. 


Elements of the HP-41 Bar Code Size Parameter 


Default When Clerntion For Element 
Register Application PINIT Creates Aly Uienecified Raine 
40 Butter * Elenvent , 


Y-Register nn Narrow Bar Width 18 APUs nn = pp + pp/2 0-99 APUs 
(O-2.5 mm) 


Bar Code Type Type O Othru 3 
(Used by 8CO ) 


Wide Bar Width 30 APUs ww =2nn—pp/2 0-99 APUs 
(O-2.5 mm) 


Space Width (For 


Types O, 1 and 3) -99 AP 
21 APUs we—aeen |e 


Narrow Space (O-2.5 mm) 


Width (For Type 2) 


X-Register| pp Pen Width 12 APUs 0-99 APUs 
(O-2.5 mm) 


hhh Bar Height 350 APUs 0-999 APUs 
(0-25 mm) 


Alternate Space 0-99 APUs 
Width (For Types 1 (O-2.5 mm) 
and 2) 
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Example of How to Use 8CS|ZE: Compare the results of using three different bar code size parameters. 
Do this by generating the same bar code row three times; once for each parameter setting. The rows you 
generate will be similar to the following three rows. However, the width of the pen you use will control the 
actual width of your bars and spaces. 


MANTA INT TTT 





Keystrokes Display 

PINIT | Initializes the I/O buffer. If the buffer already 
exists, this function does not affect the current 
bar code size parameter. 

1 {PEN} 35 [MOVE] 35.0000 Selects and positions pen for first row. 


For your first setting, use the default bar code size parameter. This parameter assumes the HP-41 bar code 
type (type 0), a bar height of 350 APUs, a pen width of 12 APUs, and a series of default bar and space 
values based on the pen width. (Refer to the column in the chart on page 112.) 


Keystrokes Display 

0 0.0000 Places zero in the X- and Y-registers. 

0.0000 Sets the elements in the bar code size parameter. 
123 3.0000 Uses bar code functions to generate a row of bar 


code. (The “3” results from the function, 
which is described later in this section.) 


For your second setting, use a pen width element of 10 APUs and a bar height element of 300 APUs. Use 
zeros in the remaining element positions. (This causes | BCSIZE|to set these elements in proportion to the 
specified pen width—refer to the BCSiIZE|column in the chart on page 112.) 


Keystrokes Display 

40 35 35.0000 Positions pen for second row. 

O[ENTER#| 0.0000 Specifies 0 for the nn, t, ww, and ss parameter 
elements. 

10.3 10.3_ Specifies 10 for the pp element and 300 for the Ahh 
element. 

10.3000 Sets the elements in the bar code size parameter. 

123 [BCx][BC] 3.0000 Uses bar code functions to generate a row of bar 
code. 


For your third setting, use a pen width element of 16 APUs and a bar height element of 225 APUs. For the 
nn and ss elements, add 5 APUs to the value that would calculate for each of these if they were 
unspecified. Similarly, add 10 APUs to the ww element value. (That is, add 5 to the results of the nn and ss 
equations in the chart on page 112, and add 10 to the result of the ww equation.) 


If pp = 16 
then nn=pp+ pp/2 
= 24 
ww = 2 nn — pp/2 
= 40) 
ss=nn+3 


= 27 
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and nn+5= 29 
ww + 10=50 
ss +5=32 


Because this example is intended for HP-41 type bar code, use zero for both the t and the aa elements. 


Keystrokes Display 

70 35 | MOVE) 35.0000 Positions pen for next row. 

29.0 23:0... Keysinnn andt. 

50 29.050 _ Keys in ww. 

32 29.05032_ Keys in ss. 

29.0503 Enters nn.twwss in the Y-register. 

16. a Keys in pp. 

225 16.225_ Keys in AAA. 

16.2250 Sets the elements in the bar code size parameter. 
123 3.0000 Uses bar code functions to generate a row of bar 


code. 


This concludes the | BCS!ZE| example. Because this example altered the bar code size parameter in your 
plotter module, use PWIDTH and _/ 8CSIiZE| to recalibrate the size parameter before you move on to the next 
topic. 


Keystrokes Display 

[XEQ][ALPHA]PWIDTH XEQ PWIDTH — Executes PWIDTH. You should now determine 

3.0000 approximate pen width (pp) from resulting plot 
for use in next step. 

pp pp.0000 Keys in pen width indicated by preceding step 


and calibrates plotter module for that width. 


Further 8CSIZE| Operating Details. When you execute| 8CSIZE |, if the integer portion of the number in 
either the X- or Y-register (the pen width or narrow bar parameter element) contains more than two digits, 
only the rightmost two digits of such an integer will be used. Any combination of pp and/or nn 
parameters that results in an overflow in nn or ww causes the computer to display the DATA ERROR 
message. 


Note: When the bar code size parameter has been calibrated to a large pen width, the plotting area 
may not be wide enough for a bar code row. For example, when the bar code size parameter is set toa 
pen width of 18 APUs, rows can be no longer than 12 bytes (where the default plotting area is used). 


The BCSIZE| function is designed to calibrate the plotter module for pen widths in the range of 7 
through 18 APUs. Specifying pen widths outside of this range can reduce the accuracy of the bar and 
space proportions in your bar code. 


Using a Program to Generate Bar Code 


Many of your bar code generation projects may require only that you produce several rows of data or 
program bar code on a sheet of paper. This manual provides you with a pair of programs, PLOTBC and 
XBC, that you can use together to complete such tasks. PLOTBC is an interactive program that prompts 
you to select a bar code type and to key in the information needed to plot the desired bar code. PLOTBC 
then executes the subroutine in XBC that plots and labels the bar code. PLOTBC automatically positions 
the pen for each row and prompts you to insert a fresh page when needed. 


PLOTBC cannot be used without XBC. (The XBC program contains the subroutines that plot and label 
individual rows or bar code and can be used independently of PLOTBC. Independent use of XBC is 
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described under Bar Code Subroutines on page 120.) PLOTBC generates the following five types of bar 


code.: 
e X-Register Data D 
e X-Register Sequential Data SD 
e ALPHA Register Data A 
e Alpha-Append Data AA 
e Program r 


Using an HP 82153A Optical Wand, you can enter PLOTBC and XBC into your HP-41 by: 
1. Seanning the PLOTBC program bar code on pages 199 through 201. 
2. Executing §§[GTO}[-][-]. 
3. Scanning the XBC program bar code on page 207 through 209. 


If you do not have a wand, you can load the programs from the keyboard by using the PLOTBC program 
listing on page 161 and the XBC program listing on page 171. PLOTBC uses 56 memory registers and 
data storage registers Rog through Roz. XBC uses 52 memory registers and data storage registers Roy and 
Ro}. 


Using PLOTBC 


Key Assignments. PLOTBC operation is controlled by the main prompt and the top row keys, as shown 
below: 


The Main Prompt and Corresponding Top Row Keys 


D SD A AA Pp 
LOG 


When the main prompt is displayed, you select the desired bar code type by pressing the corresponding 
top row key.* The program then prompts you for the appropriate data or program information, generates 
the bar code, and prompts you for either the next data entry or the next bar code type. 


Note: If you assign a function or program to any top row key, pressing that key while the main prompt 
is displayed (and the User keyboard is active) executes the assigned function or program instead of 
continuing with PLOTBC bar code operations. 


Pens. PLOTBC uses pen number 1| to plot bar code and pen number 2, if available, to print labels. 


Example of PLOTBC Operation: Enter PLOTBC and XBC into program memory. Then plot bar code 
for the four data types and for the SET program you used earlier in this manual (refer to Initializing the 
HP-41 for Examples, page 76). To ensure that the current graphic limits are large enough for the bar code 
you are about to generate, turn your plotter off, then on, before you begin. 


Keystrokes Display 

[ALPHA]PLOTBC XEQ PLOTBC_ Executes PLOTBC. 

INSERT PAGE Prompts you to insert a sheet of paper into the 
plotter. Press when you are ready to proceed. 

R/S D SD A AA P Prompts you to select a bar code type. 

DATA? Selects X-register data bar code type and prompts 
you to key in your data. 

12.34 DATA? Enters data and plots labeled bar code, positions 
pen to begin next row, and prompts you for 
another data entry. 


*Line 04 of the PLOTBC program sets flag 27, which is the HP-41’s User keyboard flag. The top row keys are used with PLOTBC to 
specify the desired bar code type in the same way that they are used with the Utility Plotting Program to specify a plotting routine. 
Refer to User Keyboard, Key Assignments, and Keyboard Overlay, page 21. 
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Keystrokes 
ABC 
R/S 
R/S 

56.78 
R/S 

9.01 
R/S 

3.23 
R/S 

R/S 

XXX 
R/S 
LOG 

YYY 
R/S 

SET 
R/S 


(+)(+)BLFIx)4 
Bicro))C) 


Display 


DATA? 
D SD A AA P 


SEQ=0? 


DATA? 


SEQ=1? 


DATA? 


SEQ=2? 


DATA? 


SEQ = 3? 


DATA? 
D SD A AA P 
A DATA? 


A DATA? 


D SD A AA P 


AA DATA? 


AA DATA? 


D SD A AA P 


NAME? 


ROW = 1.16? 


}- ——> + 


INSERT PAGE 
0.0000 
0.0000 


Enters data, plots labeled bar code, positions pen 
to next row, and prompts for next data entry. 
When no data entered, returns you to main 
prompt. 

Selects sequential data bar code and prompts you 
to verify that 0 is the sequence number for this 
row of data bar code. 


When no value keyed in, assumes that 0 is the 
correct sequence number and prompts you for 
data input. 


Enters data and plots labeled bar code, positions 
pen to next row, and prompts you to verify that 1 
is the sequence number for the next data bar code 
row. 


Assumes that 1 is the correct sequence number 
and prompts you for data input. 


Enters data and plots labeled data bar code. 
Positions pen to next row and prompts you to 
verify next sequence number. 

Assumes that 2 is the correct sequence number 
and prompts you for data input. 

Enters data and plots labeled bar code. Positions 
pen to next row and prompts you to verify next 
sequence number. 

Assumes that 3 is the correct sequence number 
and prompts you for data input. 

When no data entered, returns you to main 
prompt. 

Selects ALPHA register bar code type and 
prompts you to key in your data. 

Enters alpha data. Plots labeled bar code, 
positions pen to next row, and prompts for next 
data entry. 


When no data entered, returns you to main 
prompt. 

Selects Alpha-Append bar code type and prompts 
you to key in your data. 


Enters alpha data. Generates labeled bar code, 
positions pen to next row, and prompts for next 
data entry. 

When no data entered, returns you to main 
prompt. 

Selects program bar code type and prompts you to 
key in your data. 


Selects the SET program and prompts you to 
verify that 1 is the row number to start with and 
16 is the maximum byte length for each row. 
Verifies row and byte number. Plots program bar 
code (in approximately 6 minutes using the 

HP 7470A Plotter) and, because no space remains 
on the page, prompts you to insert a page. 

Clears display. 

Removes HP-41 from PLOTBC program. 





Keystrokes 


Bi(sFj29 
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Sets digit grouping flag, which is cleared by some 
PLOTBC data operations. (This topic is discussed 
later in this section, under X-Register Data Bar 
Code Subroutines on page 121.) 


The preceding keystrokes generate the following bar code. 


SU Sa. es 


ps 
ee 

~ 

~ 


te 
> 
eo 


A) 
C3 
(\) 


T) 
‘ee 
= 
(i) 


AJ 
= 


AJ 
& 
= 
CJ] 


LINES 
LINES 


= 
tH 
TH 
Uf) 


(1) 


\ 


br . 
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This chart illustrates how PLOTBC 
operates. Remember that when any 
DATA or NAME prompt is displayed, if PLOTBC. 
you want to return to the main prompt, 
just press without entering any 
data. 


Execute 





Main Prompt. 
(Press top row key corresponding to desired type.) 


SD A AA 
LOG 





N Name 
entered 
? 
Y 


A DATA? 
N Data 
entered 
? 
Plot 
bar code. 


AA DATA? 
N Data 
entered 
? 
Plot 
bar code. 













Data Y 
entered 
? 





entered 
? 









Use default 
sequence 
number. 





Plot 
bar code. 










Plot 
program 
bar code. 






Data 
entered 
? 


Plot 
bar code. 
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Whenever the HP-41 is set to any line in the PLOTBC program and the User keyboard is active, the 
following key assignments are also active: 


@ ia): Executes PLOTBC. (For keys to press, refer to the HP-41’s back label.) 
ib): Returns you to the main prompt. 

ic}: Moves pen to the next bar code row. 

id): Moves pen to the preceding bar code row. 


@ le): Replot a specific row of bar code. When you press [e], the X- and Y-registers must contain 
the same data as is shown for the PBC subroutine (page 124), and the pen must be positioned to 
plot the row. (If you have to move the pen, use either §§[c| or §§[d], as described below, under 
Changing Rows.) 


The PLOTBC program provides you with an easy method for producing consecutive rows of bar code. If 
this program meets your bar code generation needs, you may not need to use the plotter module’s 
individual bar code subroutines and functions. The following information describes PLOTBC operating 
conditions that you may need to remember when you use the program in your applications. 


PLOTBC Operating Notes 


Ensuring Adequate Graphic Limits. PLOTBC executes | PINIT|, which maintains the current graphic 
limits, but returns all other plotter, module, and I/O buffer settings (except the bar code size parameter*) to 
their default values. Thus, the plotting area and user units (UUs) are set to the dimensions of the current 
graphic limits and graphic units (GUs). Because the character spaces for the labels automatically default 
to 3 GUs, the current dimensions of the graphic limits determine the physical height of your bar code label 
characters. The dimensions of the bar code are specified in plotter units and are not affected by the 
dimensions of the graphic limits. To ensure labels of the size generated in the preceding example, set the 
plotter module to your plotter’s default graphic limits by turning the plotter off, then on, before you begin 
a bar code plotting session with PLOTBC. 


Note: If PLOTBC encounters an edge of the plotting area while plotting bar code, the portion of the bar 
code row that is outside the boundary is not plotted. In such cases, the plotter will appear to pause 
because the HP-41 will still perform all calculations for the current row, even though some part of the 
row is not being plotted. 


Pen Positioning. Each time you execute PLOTBC the pen moves to the first row position on the paper. 
If the paper is already in the plotter, ignore the INSERT PAGE prompt and press [R/S]. The pen then 
moves to the first row position. If, when INSERT PAGE is displayed, you want to go to the main prompt 
without moving the pen, press [§[b]. Likewise, if the HP-41 is set to any line in PLOTBC and is set to the 

- User keyboard, you can go directly to the main prompt—and therefore bypass the INSERT PAGE prompt 
and any pen movement—by pressing [§{b]. 


Rows Per Page. When started from the top of an 8% by 11-inch page and used without interruption, 
PLOTBC allows you to plot 13 standard HP-41 bar code rows to a page and prompts you when it is time to 
insert a new page. (If you plot data bar code, then shift to program bar code, a total of only 12 rows are 
plotted on the page.) If you have to insert a.new page, press when you are ready for bar code plotting 
to resume, 


Changing Rows. Whenever the HP-41 is set to any line in the PLOTBC program, you can move the pen 
from the current row to the beginning of the next row by pressing §§[{c). To move to the beginning of the 
preceding row, press {§{d}. Whenever PLOTBC is in program memory, but the HP-41 is not set to any line 
in this program (for example, when it is set to one of the bar code subroutines), you can shift to the next 


row or the preceding row by executing | NXTROW or |LSTROW |, respectively. 








“Unless PiniT creates the 1/O buffer. Refer to the last item in the list at the top of page 69. 
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Flags. PLOTBC uses the following HP-41 user flags: 9, 17, 22, 23, 27, and 29. The “numeric input” flag 
(flag 22) is used to detect your numeric data inputs for data bar code generation. This flag is not affected 
by data entered by recall from a storage register. Thus, if you enter Alpha or numeric data by recalling it 
from a storage register, then pressing [R/S], the HP-41 responds as if no data was entered. (That is, it 
returns to the main prompt without plotting any bar code.) 


Packing Memory. If a program you want to plot is not packed, PLOTBC automatically packs memory 
and prompts you to reexecute the program-plotting operation. Thus, if you want to avoid an interruption 
for packing, you should pack the HP-41’s program memory before you begin plotting program bar code. 
(Refer to your HP-41 owner’s manual.) 


Program Bar Code Generation. The ROW = 1.16? prompt allows you to accept or change the default 
beginning row and length parameters. (Default plotting begins with row 1. Default row length is 16 
bytes—the maximum allowed.) The format to use for keying in your own starting row number and byte 
parameter is: 


+ rrr.bb 


o-esese-l er 


Nonprivate/ Beginning Bytes 
Private Row Number 


PLOTBC uses the absolute value of rrr.bb to determine row and byte length parameters. A negative rrr.bb 
value results in “private” program bar code. (A private bar code program can be scanned and executed 
like any other bar code program. However, a private bar code program cannot be viewed, listed, altered, 
recorded, or replotted through normal operations.) 


Row Parameters. When you want to begin plotting program bar code at row 1, but do not want to print 
the program’s name, key in zero for rrr. (An rrr of 0 defaults to 1 for purposes of selecting the starting row 
number.) If you select an rrr other than 0 or 1, there will be a pause between the moment you press to 
begin plotting bar code and the moment that the plotter actually begins plotting. This is because the 
system cannot start plotting at the row you want until it has computed the bar code checksums for all 
rows that precede the desired row. 


Byte Parameters. Byte parameters of 00 through 04 and byte parameters exceeding 16 default to 16. 
Always key in byte parameters as two-digit numbers (05, ... 16). 


Halting Bar Code Generation. If, for any reason, you want to halt a bar code operation that is already 
underway, press the key. The plotter halts and lifts the pen. If you use this method to halt bar code 
generation, but want to continue the operation at a later time, you should resume by replotting the row 
that precedes the one in which you halted. This procedure helps to avoid a possibility of error in your 
desired bar code sequence. 


Note: If you halt the system while a row of bar code is being plotted, the HP-41 will be set to the XBC 
program instead of to PLOTBC. Thus, to subsequently move to the next row position, you will have to 
execute NXTROW instead of pressing §J{c]. To move to the last row position you will have to execute 


LSTROW instead of pressing [qd]. 


Bar Code Subroutines 


The bar code subroutines in the XBC program are provided for use in conjunction with PLOTBC when 
you want to plot several consecutive, left-justified rows of bar code on a page. However, you can also use 
these subroutines when you want to plot isolated rows of bar code at various positions on a page. To use 
any of the subroutines, enter the XBC program into your HP-41, use a plotter module function such as 
[MOVE ]or to position the pen, and execute the desired subroutine. 
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Note: The bar code subroutines use UUs to position bar code rows relative to their labels. For this 
reason, initialize your plotter to its default graphic limits and plotting area parameters before you use 
the bar code subroutines. An easy way to perform this operation is to turn your plotter off, then on, and 


execute PINIT . 


General Operating Parameters 
When you execute any of the bar code subroutines: 
® Plot direction resets to 0°. 


e Label direction resets to 90°. 


e The current CSIZE or|CSIZEO setting determines the character size for labels. (The | PINIT| default of 3 
GUs is convenient for many applications.) 


® Pen 2 prints the labels. 
© Pen 1 plots the bar code, then returns to its stall. 


When you execute a bar code subroutine, the label is printed at the last pen position specified by a plotter 
module function. The bar code row is plotted 2 UUs below the label. The default bar code height is 350 
APUs. (You can change the height value using the function described under Changing the Bar 
Code Size and Type on page 111.) 


Numeric data labels always contain all digits of the bar code they identify, and they are not affected by 
the current display setting. 


Use of Registers 


The bar code subroutines affect the stack and LAST X registers in various ways that are described 
separately below for each subroutine. The subroutines also use various bar code functions (described later 
in this section, beginning on page 127) that replace the contents of the ALPHA register with bit string 
data used to control bar code printing. If you set your HP-41 to Alpha mode after executing a bar code 
subroutine, you will see most of this bit string data displayed as nonstandard, unintelligible characters. 


In most cases, the values remaining in the stack and LAST X registers after bar code subroutine 
execution are of no interest to the user. 


X-Register Data Bar Code Subroutines 


The following two subroutines generate numeric or Alpha bar code from corresponding data in the 
X-register. Both subroutines alter flag 29 (the digit grouping flag) and the display setting so that numeric 
data labels contain all significant digits of the value in the X-register. Alpha data strings in the X-register 
and their corresponding labels can contain up to six characters. (For most Alpha data applications, you 
will probably want to use the Alpha data bar code subroutines—described under the next heading— 
instead of the X-register data bar code subroutines.) 


Note: The bar code subroutine examples on the following pages assume that you have executed 
PINIT | and that the plotter module is set to your plotter’s default graphic limits and plotting area. 


XBC X | data (Numeric or Alpha) 


The XBC ( Data Bar Code from X) subroutine plots and labels a row of data bar code containing the data 
currently in the X-register. XBC labels always begin with a D: followed by the number or Alpha 
characters contained in the corresponding bar code. Scanning a row of numeric data generated by XBC 
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enters that row’s data in the X-register. Scanning a row of Alpha XBC data replaces the contents of the 
ALPHA register with the Alpha data contained in the Alpha XBC row and switches the HP-41 to the 
Alpha keyboard. 


Following XBC execution, the X-register indicates the number of bytes generated (and, for numeric data. 
the number of fractional digits). The Y-register contents remain unchanged. The Z- and T-registers 
contain variables produced during subroutine execution. The LAST X register contains a copy of the data 
plotted in bar code by XBC. 


Example. Plot on the same line a row of numeric data and a row of Alpha data.* (This example assumes 
you have entered the XBC program from the bar code on page 207 or the program listing on page 171.) 





Keystrokes Display 
1 [ENTER #]3 | MOVE. 3.0000 Positions pen for next row. 
1.23456 1.23456 Knters numeric data in X. 
[XEQ [ALPHA] XBC XEQ XBC_ Plots label and bar code for numeric data. 
[ALPHA | 
5.00000 Number of bytes in row. 
50[ENTER#]3 MOVE 3.00000 Positions pen for next row. 
ALPHA AMPLE I PRET Places Alpha message in X.t 
(-] X [ALPHA] SAMPLE 
|XEQ || ALPHA] XBC XEQ XBC _ Plots label and bar code for SAMPLE Alpha data. 
| ALPHA 8.00000 Number of bytes in row. 
BM irix|4 8.0000 Sets [FIxX]4 display mode. 
MisF\29 8.0000 Resets the digit grouping flag. 


(Keep the current page in your plotter for the next example.) 


D: 1. 23456 D: "SAMPLE" 


The XSBC (sequential data bar code from X) subroutine plots and labels a row of sequential data bar code 
containing the data currently in the X-register. XSBC labels always begin with SD n: followed by the 
number or Alpha characters included in the corresponding bar code. To scan a row of bar code generated 
by XSBC, first execute the HP 82153A Optical Wand’s function, then scan the sequential data 
rows in their proper order. The data in each scanned row is placed in the appropriate data storage 
register. (Refer to the function in the HP 82153A Wand Owner’s Manual.) A sequence number 
greater than 999 results ina NONEXISTENT error message after the row label is printed. 


Following XSBC execution, the X-register contains the next sequence number in the series. The value in 
the Y-register indicates the number of bytes generated. The Z- and T-registers contain variables produced 
during subroutine execution, The LAST X register contains a copy of the data printed in bar code by 
XSBC. 


*Use the default parameters as described in the first note on page 121. 


+For|ASTO), refer to the Alpha Keyboard illustration on the back of the HP-41. 





Ww 


Section 7: Bar Code 123 


Example. On the same line plot two rows of sequential numeric data bar code from X and one row of 
sequential Alpha data bar code from X. Use the default plotting parameters as described in the note at 
the top of page 121. (This example assumes you have entered the XBC program from the bar code on page 
207 or the listing on page 171.) 








Keystrokes Display 
1 [ENTER #]15 | MOVE) 15.0000 Positions pen for next row. 
1(ENTER#]1.414 1.414_ Enters sequence number and value to be plotted. 
[XEQ|[ ALPHA] XSBC XEQ XSBC_ Plots label and bar code. 
[ALPHA] 
2.000 Next logical sequence number. 
50 [ENTER#]15 MOVE. 15.000 Positions pen for next row. (Also moves sequence 
number to Z-register.) 
REIRS 2.000 Returns next sequence number to X. 
1.732 V.Jan~ Enters next value to be plotted in bar code. 
[XEQ][ ALPHA] XSBC XEQ XSBC _ Plots label and bar code. 
[ALPHA | 
3.000 Next logical sequence number. 
21 {ENTER #]27 27.000 Positions pen for next row. 
21.000 Rolls down next sequence number (3) from Z to Y. 
[ALPHA] X §§[-| SEQ X- SEQ_ Enters into X the Alpha data for plotting. (The 
MAsto|[-) x X- SEQ Alpha data writes over the contents of X.) 
XSBC XEQ XSBC_ Plots label and bar code. 
4 Next logical sequence number. 
|B Fix|4 0.0000 Clears display and sets [FIX] 4 display mode. 
@MisF\29 0.0000 Resets the digit grouping flag. 


(Leave the current page in your plotter for the next example.) 


al) ls i. 414 


Sh) 38 “Ao 


SW cf be Je 








Alpha Register Data Bar Code Subroutine 


ABC ALPHA | Alpha data 


The ABC (Alpha data bar code) subroutine plots and labels a row of Alpha data bar code containing the 
first 14 characters in the ALPHA register.* Any characters beyond the 14th character will be truncated 
(deleted from the ALPHA register). ABC labels always begin with A: followed, within quotation marks, 


*Standard HP-41 Alpha characters as indicated on the HP-41’s back label. (There are four exceptions, which are indicated in the chart 
on page 94.) Trailing nulls and nulls enclosed by Alpha characters will be printed in the bar code, but not in the corresponding label. 
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by the Alpha characters included in the corresponding bar code. Scanning a row of ABC bar code replaces 
the current contents of the ALPHA register with the scanned data and switches the HP-41 to the Alpha 
keyboard. 

Following ABC execution, the X-register contains the number of bytes generated. The Y-, Z-, T-, and 
LAST X registers contain variables produced during subroutine execution. 

Example: Place an Alpha string in the ALPHA register and plot a row of bar code containing this data. 


Use the default plotting parameters as described in the note at the top of page 121. (This example assumes 
you have entered the XBC Program from the bar code on page 207 or the listing on page 171.) 


Keystrokes Display 

LALPHA]TEST [SPACE] TEST - Enters the Alpha data in the ALPHA register. 

ROW [ALPHA] 0.0000 

1 [ENTER#]39 MOVE 39.0000 Positions pen for next row. 

[XEQ][ ALPHA] ABC 12.0000 Plots Alpha data bar code from data you entered 
in the ALPHA register. 

O[PEN) 0.0000 Returns pen to stall. 


(Leave the current page in your plotter for the next example.) 


Ae "TEST ROW" 


AABC ALPHA| Alpha data 


The AABC (Alpha-append bar code) subroutine operates in the same way as the ABC subroutine. except 
that the bar code generated by AABC is in the Alpha-append format. (That is, scanning a row of AABC 
bar code appends the scanned data to the contents of the ALPHA register and switches the HP-41 to the 
Alpha keyboard.) 


Generating Individual Rows of Program Bar Code 


When you want to plot the bar code for an entire program, or from a particular row to the end of the 
program, you can use the PLOTBC program described under Using PLOTBC on page 115. However. 
when you want to plot a single program row or several rows without being restricted to a sequential row 
order, you can do so using PBC. 


5 eis reel 


The PBC (program bar code) subroutine plots and labels row rrr of the program named in the Y-register. 
bb determines the number of bytes in the row. PBC then increments rrr by 1 and halts. The program name 
remains in the Y-register. Thus, by using the data remaining in the X- and Y-registers after executing 


w 


w 


w 
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PBC, you can print the next sequential program row by simply reexecuting PBC. You can select a random 
row by changing the rrr value in the X-register after PBC execution halts. PBC indicates that it has 
printed the last row in a program by replacing rrr.bb with 0.0000. As with the PLOTBC Program, before 
you use PBC to plot program bar code, you should pack the program by executing §§[GTO][-}[-). 


For programs plotted in bar code it is usually preferable to use the same byte parameter—bb—for each 
row. The topic of row length is discussed on the next page, under The Row and Byte Parameters. 


PBC uses data storage registers Rog and Rp; to temporarily store the pen’s location when you execute 
PBC. The contents of the Z-, T-, and LAST X registers are altered by variables produced during PBC 
execution. 


The PBC subroutine switches the display setting to [FIX]3. 


Example: Plot a pair of sequential 10-byte rows and a nonsequential 10-byte row from the SET program 
used earlier in this manual. If SET is not currently in your HP-41, you can enter it using either the bar 
code listing on page 205 or the annotated listing on page 76. (This example assumes you have entered the 
XBC program from the bar code on page 207 or the listing on page 171, and that you are using the default 
parameters described in the note at the top of page 121.) 











Keystrokes Display 

1 51 [MOVE] 51.0000 Positions pen for next row. 

eee a Enters SET in X 

[ALPHA | é , 

2.10 2:10. Specifies row 2 and 10 bytes in X and lifts SET to 
¥< 

PBC PBC _ Plots and labels a 10-byte version of row 2. 

3.100 After plotting row, PBC automatically 
increments row counter by 1. SET remains in the 
Y-register. 

1 63 63.000 Positions pen for next row. 

3.100 Returns row parameters to X- and Y-registers. 

PBC PBC _ Plots and labels a 10-byte version of row 3. 

4.100 Increments row counter by 1. 

1 75 75.000 Positions pen for next row. 

4.100 Returns program label to Y-register and row 
parameter to X-register. 

[+)8.1 8.1_ Switches row parameter from 4 to 8 and 

maintains same byte length (10). 

PBC PBC _ Plots and labels row 8. Because last program line 

occurs before size specified for row (10 bytes) is 
reached, the row is less than 10 bytes long. 

0.000 Indicates completion of the last row of the 

program. 

BM irix|4 0.0000 


Note: Because the rows generated by this example do not begin with row 1 and are, in the case of row 
8, nonsequential, a checksum error message is generated when you attempt to scan these rows. To 
bypass a checksum error that results from scanning a row that is not in the numeric sequence 
expected by the wand, press [SST]one or more times, as needed, until the number of the row you want 
to scan is displayed. (Refer to Recovery: Program bar code, under W:CKSUM ERR in appendix A of the 
HP 82153A Wand Owner's Manual.) 
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ROW es: LINES e-5 


ROW 3: LINES 6-10 


ROW 8: LINES 26-28 


Computation Time. When using PBC, if the first row you plot is not row 1, or if the rows you select are 
not sequential, several seconds or more may elapse between the time you execute PBC and when the 
plotter begins plotting the selected row. This is because the system must compute the checksums? for all 
preceding rows in order to determine the running checksum for the row you want to plot. For this reason, 
if you generate a series of nonsequential bar code rows, you should proceed from the lowest-numbered to 
the highest-numbered row. 


The Row and Byte Parameters. The row number (rrr) and byte length (bb) conditions used by the 
PBC subroutine are identical to those described for printing PLOTBC program bar code.t If you specify 
“private” bar code by using a negative rrr.bb value, rrr is decremented when you execute PBC. If the 
absolute value of rrr exceeds the number of rows computed by the module for the program named in the 
Y-register, no plotting takes place. Instead, PBC replaces the rrr.bb value in the X-register with a zero and 
enters a zero in the Y-register. (The program name is lifted to the Z-register.) 


When you are using PBC to generate a series of rows, you can vary the length of successively higher- 
numbered rows by changing the byte parameter (bb) between generation of any given row and the 
succeeding row. 


Note: When plotting rows of program bar code in nonsequential order, you can plot rows numbered 
lower than rows you have already plotted as long as you do not change the number of bytes per row. 
When plotting rows in sequential order, you can change the byte length for rows that have not yet been 
plotted. However, if you wish to change the number of bytes for rows you have already plotted or rows 
numbered lower than other rows that you have already plotted, you must replot all rows in the 
program. Otherwise a checksum error will result when you scan the rows. This is because the 
checksum for any row is based on the running checksum accumulated for all sequentially earlier rows 
in the program (even if those rows have not actually been plotted). 


The Program Name Parameter. A number or an Alpha null string (a string of blank Alpha 
characters) used in the Y-register instead of a program name specifies the last program in HP-41 memory. 
(If you pack program memory by pressing [J [GTO}(-][-) after entering the last program in memory, the 
permanent ®ENDe placed at the end of memory by §§[GTO|/-|[-] becomes the “last program.”) 


“The system always maintains the running checksum computed to the last row specified by execution of PBC. Thus. if you print any 
series of rows in ascending order, the system has only to compute the running checksum from the last row specified by PBC to the next 
row specified by the next successive execution of PBC. If any two successive executions of PBC result in a descending order of row 
numbers, the system must recompute the running checksum from the beginning of the program, which means added calculation time. 


+ Refer to the information on page 120 under the following three headings: Program Bar Code Generation, Row Parameters, and Byte 
Parameters. 
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Editing and Packing a Program Between Executions of PBC. You can edit any line in a program 
only if that line comes later in memory than the last row plotted. When you do so, execute PACK] or [GTO] 
[-|[-] to pack program memory before you resume generating bar code. If you edit a part of a program that 
is within or prior to the highest-numbered row already plotted, you must plot the row containing the 
edited material and all subsequent rows. Otherwise, the running checksum will be in error for all rows 
numbered higher than the row containing the edited material. 


When you execute PBC, if the program you specify is not already packed, the HP-41 packs the program. 
(Refer to the PACK) function in your HP-41 owner’s handbook.) If this occurs, simply reexecute PBC when 
TRY AGAIN is displayed. 


Basic Bar Code Functions 


The following text describes the bar code functions used by PLOTBC and the bar code subroutines. Using 
these functions to generate bar code is a two-step process. The first step determines and stores in the 
ALPHA register a bit pattern for the desired row. The second step plots the row at the current physical 
pen position (or prints the row if the HP 82162A Thermal Printer is being used with the plotter module). 
The basic bar code functions do not generate labels for bar code rows. 


Learning How to Plot or Print Bar Code 


Five of the next six functions described in this section are used to generate both plotter and printer 
versions of HP-41 bar code. The examples provided with the descriptions of these functions apply to 
plotter operation. Examples that use these functions for printer operation are provided later, under 
Printing HP-41 Bar Code on the HP 82162A Thermal Printer. Thus, if you are using a plotter, you can 
read through the descriptions and perform the examples in the same way that you have done elsewhere in 
this manual. If you are using an HP 82162A Thermal Printer to generate bar code, you should read the 
function descriptions (except that for/BC)) but can ignore the plotter examples. 


Setup for Examples 


Before you use the bar code functions with your plotter, ensure that there is sufficient space in the plotting 
area to print the bar code. The easiest way to do this is to set the default graphic limits by turning your 
plotter off, then on, and executing [PINIT). The following keystrokes set up the plotter system for 
subsequent examples in this section. 


Keystrokes Display 

0.0000 Initializes plotter module. 
O[PEN | 0.0000 Returns pen to stall. 
@irixi4 0.0000 Sets display mode to [FIX] 4. 


Standard HP-41 Data and Program Bar Code 


wa avpnal bitpatern ———] 


The BC) (plot standard HP-41 barcode) function uses the bit pattern placed in the ALPHA register by the 


next five functions (BCX), , [BCAA], or[BCP]) to plot a single row of HP-41 data or program 
bar code. When plots the row, it plots the standard HP-41 directional bars at the beginning and end of 


the row. 


BC} does not alter the contents of the stack, ALPHA, or LAST X registers. (The descriptions of the 
following five functions include examples of| 8C| operation.) 
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Depending on pen width, can plot bar code rows having up to 128 bars (16 bytes), which is the 
maximum row length for HP-41 applications. 


The function also plots HP-41 paper keyboard and direct execution bar code. Generating these two 
types of bar code requires more advanced bar code techniques, which are discussed later in this section. 


The |Bcx (bar code for data in X) function places in the ALPHA register a bit pattern for nonsequenced 
bar code representing the data in the X-register. Following execution, the X-register shows the 
number of bytes in the bit pattern. The LAST X register contains a copy of the data originally in the 
X-register. The contents of the Y-, Z-, and T-registers are unaffected. Alpha data is limited by the 
X-register to a maximum of six characters and is printed as Alpha-Replace (type 7)** bar code. Numeric 
data is printed as numeric data (type 6)? bar code. 


Example: Place a fresh page in your plotter and generate one row each of numeric and Alpha data bar 
code for the X-register. Use to create the bit patterns and use to actually generate the bar code. 
(This example assumes that the graphic limits and plotting area are set as described under Setup for 
Examples on page 127.) 


Keystrokes Display 
45 [SIN| 0.7071 Places data in X. 

BCX 7.0000 Places bit pattern for 0.7071¢ in ALPHA and 
replaces data in X with a value indicating the 
number of bytes in the bit pattern. 

888° 88 Displays bit pattern placed in ALPHA by [BCX]. 
7.0000 Returns display to X. 


1 1.0000 Selects pen 1. 

5 5.0000 Positions pen for next row. 

5.0000 Generates row of numeric data bar code from bit 
pattern in ALPHA. 

TEST MBLASTO) PEED oom Places ALPHA data in X. 

[-]X TEST 

BCX 6.0000 Places the bit pattern for TEST in ALPHA. 
Displayed X shows the number of bytes 
generated. 

5 15 15.0000 Positions pen for next row. 

15.0000 Generates row of Alpha data bar code from bit 
pattern in ALPHA. 

0 0.0000 Returns pen to stall. 


(Leave the current page in your plotter for the next example.) 


*When you scan a row of Alpha-Replace bar code, the data contained in the row replaces the current contents of the ALPHA register. 


tYou can ignore the type number unless you need to use the utility bar code functions described later in this section and the charts in 
appendix F to design the byte structure of bar code for specialized applications. 


{Because the HP-41 computes this value to nine fractional digits—five of which are not displayed due to the current 4 display 
setting—the actual number coded in the bit pattern contains nine fractional digits. 





Section 7 Bar Code 129 


Note for Advanced Users: When required, |BCX| automatically places fi/ler bits—1010—at the 
beginning of numeric bar code bit strings. (Filler bits are required if the data in the X-register produces 
a bit pattern that is not a multiple of 8 bits.) 


The | BCXS! (sequenced bar code for data in X) function places in the ALPHA register a bit pattern for 
sequenced bar code representing the data in the X- and Y-registers. Following execution the 
X-register contains a value indicating the number of bytes in the bit pattern. The Y-register contains the 
next sequence number in the series. The LAST X register contains a copy of the data originally in the 
X-register. The Z- and T-registers are unaffected. 


Note: 8CXS|-generated bar code is designed to be scanned by revision F and later versions of the 
HP 82153A Optical Wand. The first marketed version of the wand was revision E. There is no 
functional difference between revisions E and F except the addition of the sequenced data bar code 
type. To determine the revision letter of your wand, remove all modules from your HP-41, then plug in 
the wand and press {J [CATALOG] 2. The revision letter will appear in the display. Attempting to read 
sequenced data bar code with a revision E wand results ina TYPE ERROR or improper operation that 
includes nonstandard data. 


Example: Generate two rows of numeric data bar code that you can store sequentially in your HP-41’s 
data storage registers. (This example uses the plotting area established by the keystrokes under Setup for 
Examples on page 127.) 


Keystrokes Display 

1 {PEN | 1.0000 Selects pen 1. 

10 25 [MOVE) 25.0000 Moves pen to next position. 

0 30 0.8660 Places a number in X. 

[BCXS] 9.0000 Places bit pattern for 0.8660* in ALPHA, places 
sequence number in Y, and replaces data in X 
with a value indicating the number of bytes in the 
bit pattern. 

BC] 9.0000 Generates row of numeric-sequential data bar 
code from bit pattern in ALPHA. 

[xx y| 1.0000 Displays incremented sequence number. 


60 0.5000 Enters data in X and lifts sequence number to Y. 


*Refer to the third footnote on page 128. 
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Keystrokes Display 

[BCXS | 4.0000 Places bit pattern for 0.5000 in ALPHA, 
increments sequence number in Y, and replaces 
data in X (0.5000) with size of bit pattern. 

1O [ENTER #]35 [MOVE 35.0000 Moves pen to next position. 

[BC | 35.0000 Generates row of numeric-sequential data bar 
code from bit pattern in ALPHA. 

Re [RF 2.0000 Displays incremented sequence number. 

O[PEN| 0.0000 Returns pen to stall. 


(Leave the current page in your plotter for the next example.) 


When you want the data from | 8CxS |-generated bar code to be stored in a series of data storage registers, 
use the wand’s_ WNDDTX|) function. When you want such data placed in the X-register, simply scan the bar 
code. 


Alpha Data Bar Code Functions 


ALPHA| Alpha data 


The (Alpha-Replace bar code) function converts the current data in the ALPHA register to an 
Alpha-Replace bar code bit pattern. If there are more than 14 characters in ALPHA when you execute 
BCA], only the last 14 are used. (If the ALPHA register contains only nulls, | BCA) generates a row of bar 
code containing a two-byte header and a one-byte null string.) also copies the X-register value into 
LAST X and places in X a value indicating the number of bytes in the bit pattern. The contents of the Y-, 
Z-, and T-registers are unaffected. Scanning | BCA -generated bar code replaces the contents of the ALPHA 
register with the ALPHA data in the bar code. 


Example: Generate a row of Alpha-Replace bar code. (This example uses the plotting area established 
by the keystrokes under Setup for Examples on page 127.) 


Keystrokes Display 

1 1.0000 Selects pen 1. 

15 [ENTER #]45 | MOVE | 45.0000 Moves pen to next row position. 

[ALPHA]YOUR YOUR — Places datain ALPHA. 

DATA 45.0000 

BCA 11.0000 Replaces data in ALPHA with corresponding bit 
pattern, and replaces contents of X with size 
(bytes) of bit pattern. 

11.0000 Generates a row of Alpha-Replace bar code from 
bit pattern in ALPHA. 

O[ PEN) 0.0000 Returns pen to stall. 


(Leave the current page in your plotter for the next example.) 
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ALPHA! alpha data 


The | 8CAA|(Alpha-Append bar code) function operates in the same way as the preceding | 8CA function. 
However, scanning | BCAA |-generated bar code appends the data contained in the bar code to the current 
contents of the ALPHA register instead of replacing the contents. 


Program Bar Code Function 


Y [programname __| 
x [Eebb 


The (program barcode) function generates for row rrr of the program specified in the Y-register a bar 
code bit pattern bb bytes in length. A negative rrr.bb value specifies ‘‘private” bar code. The absolute 
value of the current rrr is then incremented to the next sequential row number. The numbers of the first 
and last program lines included in that row are placed in the Z-register in an ff./// format (includes lines 
carried over from the last row or to the next row). The number of bytes generated in the bit pattern is 
placed in the T-register. 










fff lil 


rrr.bb 


x <N 4 


If rrr specifies the last row of the program, 8CP replaces rrr.bb with zero. If rrr specifies a nonexistent row, 
BCP) places zeroes in the X-, Z-, and T-registers, and places a one-byte null string in the ALPHA register. 
The program name remains in the Y-register. 


As with the PLOTBC program and the PBC subroutine, before you use to generate a program row bit 
pattern, you should first pack the program by executing §§[GTO][-][-). 


Example: Plot, one by one, the rows of program bar code for the TERM program used earlier in this 
manual. (If this program is not currently in your HP-41, you can load it using the bar code on page 205 or 
the annotated listing on page 77.) 


Keystrokes Display 

1 {PEN 1.0000 Selects pen 1. 

5 60 60.0000 Positions pen for next row. 
TERM §§[ASTO) ASTO_- Places program name in X. 
[:]x TERM 


TT tS Enters rrr.bb in X and program name in Y. 


132 Section 7: Bar Code 


You are now ready to execute to generate in the ALPHA register the bit pattern for the first row. 
When you do so, the stack will contain the values described and illustrated on the preceding page. 


Keystrokes Display 
2.1100 
TERM 
1.0010 
11.0000 
2.1100 


Generates in ALPHA the bit pattern for row 1 of 
TERM program. Displays next row number and 
row length. 

Rolls down stack to show program label from 
Y-register. 

Rolls down stack to show data from Z indicating 
bit pattern contains data for program line 1. 
Rolls down stack to show data from T indicating 
there are 11 bytes in the bit pattern. 

Rolls down stack to return data for next row to X. 
(All values returned to their original stack 
registers.) 


Now plot the bar code for row | from the bit pattern currently in the ALPHA register by executing | 8c). 
Then reexecute as needed to generate in the ALPHA register the bit patterns for rows 2 and 3. 
Because row 3 is the final row of the TERM program, 0.0000 will be displayed to indicate that no 
higher-numbered rows can be generated for this program. Also, because this last row does not require a 
full 11 bytes to complete the program, the T-register will contain a number indicating fewer than 11 bytes. 


Keystrokes Display 
(BC) 2.1100 
5 (ENTER #] 70[ MOVE] 70.0000 
2.1100 
3.1100 
RY TERM 
2.0060 
11.0000 
3.1100 
3.1100 
5 [ENTER 4] 80 [MOVE] 80.0000 
3.1100 
BCP 0.0000 


0.0000 
0.0000 


Plots row 1 of TERM program. Does not affect 
display or any values in the stack. 


Positions pen for next row. Values remaining in Z 
and T for row 1 bit pattern are lost. 


Rolls down rrr.bb and program name to X and Y, 
respectively. 


Generates in ALPHA the bit pattern for row 2 of 
TERM program. Displays next row number and 
row length. 


Program label remains in stack. 


Indicates that bit pattern for this row contains 
data for program lines 2 through 6. 


Indicates that bit pattern contains 11 bytes. 
Returns all values to their original stack registers. 


Plots row 2 of TERM program. 
Positions pen for next row. 
Rolls down rrr.bb and program name to X and Y. 


Generates in ALPHA the bit pattern for row 3 of 
TERM program. Displayed zeroes indicate that 
row 3 bit pattern contains the program’s last row. 


Plots program’s last row. 
Returns pen to stall. 
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BCP_is used in the PBC subroutine described on page 124. Thus, | BCP| uses parameters in the same way as 
PBC and generates single rows in a manner similar to that of PBC and to the program bar code aspects of 
PLOTBC—which itself uses PBC. 


To generate bit patterns for random rows, change the rrr portion of the rrr.bb value remaining in the 
X-register after each execution of |BCP|. This feature is useful if you have to replot a row that was 
damaged or plotted with a pen having a depleted ink supply. 


When printing nonsequential program bar code rows, the time considerations are the same as those 
described under Computation Time on page 126. 


Printing HP-41 Bar Code on the HP 82162A Thermal Printer 


The HP 82184A Plotter Module enables you to print any type of HP-41 bar code on an HP 82162A Thermal 
Printer. To print bar code, you need only your HP-41, the plotter module, and the following three items: 


e® HP 82162A Thermal Printer. 
© HP 82175A Black Print Thermal Paper. 
e HP 82160A HP-IL Module. 


To print most types of HP-41 bar code, use the basic bar code functions described earlier in this section 
(pages 127 through 133) and the printer option of the | 8CO function described following this introductory 
information. To see how easy it is to print bar code, connect your HP-41 and printer to the interface loop, 
place a roll of black thermal paper in the printer, and step through the following example. (This example 
is intended to demonstrate the plotter module’s bar code printing capability rather than instruct in how to 
print bar code. The material following the example describes the details of bar code printing.) 


Note: Unless you are printing program bar code, the |/O buffer is not used for bar code printing 
operations on the HP 82162A Thermal Printer. This topic is described on the next page, under Using 
BCO to Print Standard HP-41 Program Bar Code. 


Bar Code Printing Example. Print a row of numeric data bar code containing the approximate speed 
of light in a vacuum (kilometers/second) and a row of Alpha data bar code containing the characters 
“HP-41 bar code”. 


Keystrokes Display 

299792.5 299,792.5— Keys in the approximate speed of light. 

[BCX | 6.0000 Places bit pattern in ALPHA and leaves number 
of bit pattern bytes in X. 

CHS | -6.0000 Converts byte value to a negative number. (The 
negative sign specifies thermal printer bar code.) 

BCO. -6.0000 Prints a row of bar code containing the speed of 
light. 


ALPHA] HP §§[-| HP-_ 
B48 HP-41 _ Enters the characters “HP-41” in ALPHA. 
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Keystrokes Display 

BAR CODE 41 BAR CODE ~_ 

-6.0000 

[BCA | 16.0000 Replaces characters in ALPHA with a bit pattern 
containing the characters. Places in X the number 
of bytes in the bit pattern. 

-16.0000 Converts byte value to a negative number. 

BCO] -~16.0000 Prints a row of bar code containing the characters 


“HP-41 BAR CODE”. 


As you can see, printing bar code on the HP 82162A Thermal Printer is a short, quick procedure. Now let’s 
learn more about the function you used in the preceding example to print the bar code. 


Using 8cO| to Print Standard Data and Program Bar Code 


The function provides you with a printer option for printing HP-41 bar code, and a plotter option for 
plotting both HP-41 bar code and non HP-41 bar code. The following material describes how to use the 
function’s printer option to print standard HP-41 data and program bar code. 


Executing the printer option of the 8CO (bar code options) function prints on the HP 82162A printer a 
row of HP-41 bar code corresponding to the bit pattern in the ALPHA register. The absolute value of the 
negative number in the X-register (|-bb) ) tells how many bytes of HP-41 bar code to print. The value 
'-bb| must be in the range 1 <|-bb| < 16. 


Using to Print Standard HP-41 Data Bar Code. The four data bar code functions (| 8Cx|, 
'BCXS , BCA], and |BCAA)) described on pages 128 through 133 each place a bit pattern in the ALPHA 
register and the number of bytes (bb) for the bit pattern in the X-register. After you execute one of these 
functions to generate the bit pattern and number of bytes, perform the following two steps to print on the 
HP 82162A Thermal Printer the row of bar code corresponding to that bit pattern: 


1. Change the byte number (bb) in the X-register to a negative value by executing [CHS]. 

2. Execute/Bco). 
The preceding example demonstrates how to use this procedure. 
Using sco to Print Standard HP-41 Program Bar Code. The function described on pages 13] 
through 133, generates the data used by | 8CO to print program bar code. Since BcP) uses the I/O buffer 
(described on pages 10 and 11), create the buffer by executing PiNiT| before you use| scp . Unless a plotter 


is plugged into the interface loop, you must set flag 25 (the Error Ignore flag) before executing | PINIT). 
Otherwise, the NO PLOTTER message appears and the buffer will not be created. 


To generate on the HP 82162A Thermal Printer a row of program bar code: 
1. Generate a bit pattern for the desired row by executing BCP . 
2. Recall from the T-register the byte number (bb) generated by | BcP . 
3. Change bb to a negative value by executing [CHS]. 
4, Execute/[BcO). 
Printed Program Bar Code Example. Print the bar code for the TERM program listed on page 77 of 


this manual. (If the TERM program is not currently in your calculator, enter it before you proceed with 
this example.) 
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Keystrokes Display 

Bistro} JL) Ensures that program is packed before you begin 
generating bit patterns. 

(SF) 25 | PINIT) Creates I/O buffer. 


The first step is to set up the HP-41 for execution of | 8CP |, which generates in the ALPHA register the bit 
pattern for the program row. To do so, place the program label in the Y-register and the beginning row 
number and byte length (rrr.bb) in the X-register. Then execute | BCP. 


Keystrokes Display 

TERM TERM_ 

Wi AsTo)[-|x TERM Enters program name in X. 

TERM 

142 a Specifies program row 1 witha length of 12 bytes. 
[BCP] 2.1200 Generates row 1 bit pattern and increments rrr for 


row 2. 


Following execution of BCP |, the bb value needed to execute | 8CO is in the T-register. Recall bb, change it 
to a negative value, and print the row by executing 8CO.. Then return rrr.bb to the X-register in 
preparation for printing the next row. 


Keystrokes Display 
[+] T 12.0000 Recalls bb from T. 
-12.0000 Converts bb to -bb. 

BCO -12.0000 Prints first row of bar code. 
2.1200 Returns rrr.bb to X. 


Now generate the rest of the program’s bar code. 


Keystrokes Display 

BCP 3.1200 Generates row 2 bit pattern and increments rrr for 

row 3. 
(RCL][+]T 12.0000 Recalls bb from T. 
-12.0000 Converts bb to -bb. 
-12.0000 Prints second row of bar code. 
3.1200 Returns rrr.bb to X. 

BCP 0.0000 Generates row 3 bit pattern. Because row 3 is the 
last row in the program, value in X is replaced by 
zero. 

[-]T 6.0000 Recalls bb from T. 
-6.0000 Converts bb to -bb. 

BCO -6.0000 Prints last row of bar code. 

| 0.0000 Clears display. 


Note: When you execute | 8CO |to print a row, if you use for|-bb| a value other than that computed by 
that row’s basic bar code function, the resulting bar code may be unreadable or interpreted incorrectly 
by the wand. That is, if INT|—bb| is not equal to the number of bytes in the ALPHA register when you 
execute |8CO], the length of the printed row will not correspond to the number of bytes in ALPHA. 
Because the checksums in such rows are not likely to correspond to the printed bit pattern, the wand 
will usually not read such rows except under control of the [WNDSCN Jor [WNDTST|functions. However, 
if such a row Should correspond to the bit pattern of any legitimate bar code other than that specified in 
the ALPHA register, the row will be readable without executing | WNDSCN | or | WNDTST.. Except under 
controlled operating conditions, this could introduce an error that would not be detected by the HP-41. 
if there are more than|-bb| bytes of data in the ALPHA register, only the last|—bb) bytes will be printed. 
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Applications Program for Printer-Generated Program Bar Code. The PRBC program included 
in this manual prompts you for the name of a program you have entered in the HP-41’s memory, then 
prints the bar code for that program (including row labels). PRBC limits bar code row length to nine bytes 
so that the rows can be conveniently mounted on standard 8'2-inch pages. For a listing and description of 
PRBC, refer to pages 172 and 173. Bar code for PRBC is on pages 202 and 203. 


Printing Paper Keyboard and Direct Execution Bar Code 


HP-41 paper keyboard and direct execution bar code is printed using the printer option of the 
function in the same way that it is used for printing HP-41 data and program bar code. However, 
determining the bit pattern for paper keyboard and direct execution bar code is a more complex process 
that involves the use of appendix F, Bar Code Charts, and execution of the and 
functions, which are described next. 


Utility Bar Code Functions 


The utility bar code functions enable you to plot paper keyboard and direct execution bar code. They also 
give you the flexibility to plot specially designed HP-41 bar code (used with WNDSCN)) and design 
alternative bar code for devices used in other scanning systems. 


The bar code functions described in the following text involve, on the user level, some of the more 
technical aspects of bar code generation. For this reason you may need more time to study these functions 
than was necessary for the bar code functions described earlier. 


In the following discussion, “first byte’ always refers to the leftmost byte displayed in the ALPHA 
register; the “last byte” refers to the rightmost byte. 


Generating the Bit Pattern and Checksum Separately 


The following two functions are designed for plotting HP-41 paper keyboard and direct execution bar 
code, but can also be used to plot non HP-41 bar code rows. 


+ 


The | BCREGX| (bar code from registers according to X) function transforms the values in the specified 
storage registers to characters in the ALPHA register. These characters hold the bit patterns which 
correspond to the values in those registers. The leftmost character holds the bit pattern for the value in 
the lowest numbered register (/i/), and the rightmost character holds the bit pattern for the value in the 
highest numbered register (fff). uses the control value in the X-register, jii.fff, to build bit 
patterns in the ALPHA register corresponding to the values in registers fii through fff. 


e If fff > 0, |BCREGX uses the data in R;; through Ryy. 

e If fff =0, | BCREGX| uses the data in Rp; through R;,. 

© If iii > fff, uses only the data in Rj. 

e If iii =0 and fff > 0, then | BCREGX|uses the data in Rp. 


Each value in a data register corresponds to one byte in the bit pattern. Since these values are converted 
to eight-bit binary code in ALPHA, the values you use with must be in the range 0 through 255. 
(Fractional portions of values in the data registers are ignored.) Unlike the bar code generation functions 
covered earlier, does not generate a checksum for the bit pattern placed in the ALPHA register. 
The function described next, |BCCKSM), is designed specifically for this purpose. Executing does 
not alter the values currently in the stack. 
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Example: Using with BC), plot a five-byte row of arbitrary HP-41 bar code. Then, if you have 
an HP 82153A Optical Wand, plug it into your HP-41, execute WNDSCN |, and sean the row. (Because a bar 
code type and checksum are not included in this row, you will be able to read the row only by executing 
or WNDTST].) Before you begin, position the pen at a convenient location for plotting a row of 
five bytes.* 


Keystrokes Display 

1 1.0000 Selects pen 1. 

5 5.0000 Moves pen to plotting position. 

10 06 10.0000 Stores 10 in Rog. 

20 07 20.0000 Stores 20 in Roy. 

30 08 30.0000 Stores 30 in Ros. 

40 09 40.0000 Stores 40 in Rog. 

50 10 50.0000 Stores 50 in Ryo. 

6.01 6.01 — Specifies Rog as the initial (//) register, and Rj) as 
the final ( fff) register. 

6.0100 Places in ALPHA a bit pattern for the data you 
stored; one byte for each data register position. 

6.0100 Plots the data as HP-41 bar code. 

0 0.0000 Returns pen to stall. 

W: READY Prompts you to scan a row of bar code. (This step 
requires that a wand be plugged into your HP-41.) 

(scan the row) 5.0000 Displays the number of bytes read. 

01 10.0000 

a — er Displays decimal equivalents of the five bytes in 

= mpaipananae the scanned row. 

04 40.0000 

O05 50.0000 


(If you are continuing on to the next example, leave the current page in your plotter.) 


Note: If there are more than 16 bytes of data in the ALPHA register, generates a bar code row 
containing only the last (rightmost) 16 bytes. (This is the maximum row length that the HP 82153A 
Optical Wand can read. However, you can use the plotter option of the | BCO | function—described later 
in this section—to generate alternate types of bar code containing up to 24 bytes in a row. Refer to 
Plotting Alternative (Non HP-41) Bar Code, page 143.) 


x aupHal bitpattern 


The (compute bar code checksum) function computes the checksum of the bit pattern 
represented by the characters in the ALPHA register. To use | BCCKSM|], place the desired bit pattern in the 
ALPHA register (using |BCREGX)), key the number of bytes (bb) of that pattern into the X-register, and 
execute | BCCKSM]. computes the checksum for bb bytes and places it as a bit pattern in byte bb 
(counting from the right). 


can be used with and to plot HP-41 paper keyboard and direct execution bar code. 
(Other bar code functions, such as BCX], automatically include a checksum in the bit pattern.) However, 
you can also use with the plotter option of the function (described later in this section) to 
plot non HP-41 bar code. Executing alters only the contents of the ALPHA register. 


*To print the bar code from this example on the HP 82162A Thermal Printer, ignore the pen movement instructions and replace the (BC. 
function with the following keystrokes: 5{CHS}/BCO). 


138 Section 7: Bar Code 


The value of bb placed in the X-register to produce standard HP-41 paper keyboard and direct execution 
bar code determines which of the following three types of checksum are calculated: 


e Four-bit mirror checksum if bb = 1. 
e Four-bit summation checksum with end-around carry if bb = 2. 
e Eight-bit summation checksum with end-around carry if bb > 3. 


The type of checksum calculated depends upon the row length of the bar code you are generating. 


Four-Bit Mirror Checksum 


The four-bit mirror image checksum is normally used with one-byte paper keyboard bar code. The 
structure of this type of bar code is described in the One-Byte Paper Keyboard chart in appendix F, Bar 
Code Specification Charts.* 


To specify the checksum for a one-byte paper keyboard bit pattern in the ALPHA register, place 1 in the 
X-register and execute BCCKSM |. A mirror image of the rightmost four bits will be placed in the leftmost 
four bits as the checksum. 


Directional 
Bits 


pe 


— — —_—— 





Mirror Image Function Data 
Checksum 


The four-bit mirror checksum is placed in the leftmost four bits of the rightmost byte in the ALPHA 
register.? (These four bits don’t hold any other information essential to the paper keyboard function.) 


Example: Plot the one-byte paper keyboard bar code for the HP-41 function. To generate the 
bit pattern, convert the binary representation of [CHS }(1100—found in the One-Byte Paper Keyboard Bar 
Code chart in appendix F) to its decimal value (12) and store it in Ro;. Enter 1 into the X-register and 
execute BCREGX .Then, with 1 in the X-register to specify the four-bit mirror checksum, execute | BCCKSM |. 
To see the effect of BCCKSM|on the bit pattern, plot the bit pattern both before and after you generate the 
checksum. t 


*This type is also described in section 1, Description of Bar Code Types, in Creating Your Own HP-41 Bar Code, part number 
82155-90019. This Hewlett-Packard technical manual provides a base for generating HP-41 bar code on computer printer/plotter 
systems. For further information, contact your authorized Hewlett-Packard dealer. In the U.S.A., refer to Dealer and Product 
Information on page 159. 


+Executing 8CCKSM with 1 in the X-register always generates a four-bit mirror checksum for the rightmost byte, regardless of how 
many non-null bytes are currently in the ALPHA register. 


tTo print the bar code from this example on the HP 82162A Thermal Printer, use the following keystrokes instead of those shown in the 
example: 12[STO}O1 1 /8CREGX) BCCKSM [CHS) BCO). (Using a plotter for this example produces three rows; using a printer produces 
one row.) 











Section 7: Bar Code 139 


Keystrokes Display 

1 [PEN | 1.0000 Selects pen 1. 

5 [ENTER#]15| MOVE | 15.0000 Position pen to new row. 

12 01 12.0000 Stores decimal representation of [CHS]in Roy. 

1 | BCREGX| 1.0000 Computes and stores in ALPHA a bit pattern 
representing the data in Ry). 

O [ENTER # [ENTER 4) 0.0000 

1[BCO| 1.0000 Plots the bar code pattern before the checksum is 
calculated. 

BCCKSM| 1.0000 Calculates the four-bit mirror image checksum 
and inserts it into the existing pattern. 

15 | MOVE | 15.0000 Positions pen for next row. 

O [ENTER # )[ENTER #) 0.0000 

1 [BCO] 1.0000 Plots bar code for bit pattern in the ALPHA 
register. The bar code has the checksum included, 
but has no directional bits. 

25 15 [MOVE] 15.0000 Positions pen for next row. 

BC) 15.0000 Plots bar code for bit pattern in ALPHA 
with directional bits. 

0 [MOVE |[ PEN | 0.0000 Removes pen from plotting area. 


(If you are continuing on to the next example, leave the current page in your plotter.) 


The rows you plotted in the preceding example should look like this: 


Four-Bit Mirror Image Four-Bit Mirror Image 
No Checksum Checksum Checksum 


Note: If you use this type of checksum for bar code other than that described under One-Byte Paper 


Keyboard Bar Code on page 216 in appendix F, the checksum will not be correct. However, such bar 
code can be scanned using the VW/NDSCN function. 


— 


mT 


—_—— 
Directional 
Bits 





Four-Bit Summation Checksum 


The four-bit summation checksum is normally used with two-byte paper keyboard bar code. The structure 
of this type of bar code is described in the Two-Byte Paper Keyboard chart in appendix F, Bar Code 
Specification Charts.* 

Four-Bit Summation Checksum Procedure. To generate the checksum for a two-byte paper 
keyboard bit pattern in the ALPHA register, enter 2 in the X-register and execute BCCKSM). This creates a 
four-bit summation checksum (with end-around carry) that is placed in the leftmost four bits of the left 
byte. t 


“Refer to the first footnote on page 138. 


F scCKSM. calculates the checksum for the rightmost bb bytes in the bit pattern. For example, if there are five bytes in the ALPHA 
register and 2 (bb) is in the X-register when 8CCKSM) is executed, only the two rightmost bytes will be used for calculating the 
checksum. The checksum is then placed in the second (bb) byte from the right. 
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Checksum 


‘ 


——, 


AI 


Oo — a ——_ 


Left Right 
Byte Byte 


This type of checksum replaces the leftmost four bits in the leftmost byte with the checksum of the 
two-byte bit pattern. As with the four-bit mirror image checksum, the four-bit summation checksum 
replaces bits that, in functions included in the HP-41 paper keyboard, are zeroes.* If more than two bytes 
are in the ALPHA register, then the checksum will be placed in the second byte from the right. In such 
cases, the resulting HP-41 bar code can be read only by executing or [WNDTST). 


Note: The first byte should have a decimal value less than or equal to 15 to ensure that its leftmost 
four bits are O. When you execute |BCCKSM), these four bits are added into and replaced by the 
checksum. If these four bits are O, the checksum Is correct. If these four bits have some other value, the 
checksum will be incorrect. 


The following two examples demonstrate how to plot two-byte paper keyboard bar code with four-bit 
summation checksums. 


Example: Plot the bar code for the HP-41 function. From item 1 (A through C) in the Two-Byte 
Paper Keyboard chart in appendix F (page 216), zero is the value of the first byte. Usually the decimal 
value of the first byte should be stored in the first data register of the series. But since, in this case, the 
first byte is a null, it need not be stored. 


Item 1D of the Two-Byte Paper Keyboard chart indicates that the second byte must contain the value 
(function code) of the particular function. The decimal value of the function is 134.* Key in this 
value and store it in Roy. Then key in 2.002 and execute |BCREGX|to generate the bit pattern in the ALPHA 


register. 


Keystrokes Display 

1 1.0000 Selects pen 1. 

5 25 25.0000 Positions pen for new row. 

134 02 134.0000 Stores 134 in Ro» for the decimal equivalent of the 
rightmost byte in the bit pattern. 

2.002 | BCREGX'| 2.0020 Generates bit pattern in ALPHA from contents of 
Roo. 

2 2.0000 Calculates a four-bit summation checksum and 
adds it into the leftmost four bits of the left byte. 
(Prior to executing the left byte was an 
undisplayed null byte.) 

2.0000 Plots two-byte paper keyboard bar code for 
function. 

0 0.0000 Returns pen to stall. 


(If you are continuing on to the next example, leave the current page in your plotter.) 
*Found in hexadecimal form in the HP-41 Function table on page 219. (The same table is also printed in section 4, Algorithms, in the 
Creating Your Own HP-41 Bar Code manual described in the first footnote on page 138.) 


1To print the bar code from this example on the HP 82162A Thermal Printer, ignore the pen movement instructions and replace the| ac. 
function with the following keystrokes: [CHS]{8CO . P 

















AMM 
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Example: Plot the bar code for the plotter module's function. As indicated under item 5 in the 
Two-Byte Paper Keyboard chart (page 216), you must first convert the function’s XROM number 
(18,11—from the table on page 210) into a binary representation of the two-byte row you want to generate 
(using zeroes for the unknown checksum bits). You then convert this binary value into a pair of decimal 
values you can use with to generate the necessary bit pattern in ALPHA. Before you begin, 
position the pen at a location convenient for plotting a two-byte row.* 


Binary: 


Hexadecimal: 


Decimal: 


Keystrokes 

1 

5 [ENTER #) 35 [MOVE] 
12[STO]01 

139 [STO]02 

2 [BCREGX|] 


O[PEN] 


Checksum 
Bits 1 18 11 
1. £ & Spe Bh HH'A 

0000 1 10010 Go TOT 1 

0 8 B 

——S— te eee 

12 139 
Display 

1.0000 Selects pen 1. 

35.0000 Positions pen for new row. 

12.0000 Stores 12 in Rp, for the decimal equivalent of the 
left byte in the bit pattern. 

139.0000 Stores 139 in Roo for the decimal equivalent of the 
right byte in the bit pattern. 

2.0000 Generates bit pattern in ALPHA from contents of 
Ro) and Roo. 

2.0000 Calculates four-bit summation checksum and 
adds it into the leftmost four bits of the left byte 
with a four-bit summation checksum. 

2.0000 Plots two-byte paper keyboard (XROM) 
function. 

0.0000 Returns pen to stall. 


(If you are contiuing on to the next example, leave the current page in your plotter.) 


I 


*To print the bar code from this example on the HP 82162A Thermal Printer, ignore the pen movement instructions and replace the 8C | 
function with the following keystrokes: [CHS] BCO}. 
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ec and Null Bytes 


8c uses the leftmost non-null (nonblank) character in the ALPHA register as the leftmost data byte in a 
bar code row.* Thus, cannot produce a row in which the first byte is null. (In all but one case, standard 
HP-41 bar code has a non-null checksum in the first byte. The single exception is the one-byte row which 
the HP 82153A Optical Wand interprets as the paper keyboard zero value. To generate this row, clear the 
ALPHA register, then execute .) 


Eight-Bit Summation Checksum 


A row of direct execution bar code contains three or more bytes plus an eight-bit summation checksum. 
This type of bar code is described in appendix F under Direct Execution Bar Code. When generating direct 
execution bar code, you may need to refer to one or more of the following three tables in appendix F: 


e HP-41 Function Table. 
e Numeric Values for A through J, a through e, X, Y, Z, T and L. 


e Programmable Function Derivation. 


Eight-Bit Checksum Procedure. To generate the checksum for a direct execution bit pattern of bb 
bytes, enter a value of bb + | in the X-register, then execute | BCCKSM . This procedure inserts an eight-bit 
summation checksum as the leftmost byte in the bit pattern. Thus, to generate the checksum for a 
three-byte direct execution bit pattern, enter 4 in the X-register and execute | BCCKSM . 


Example: Plot the direct execution bar code for the PLOTBC program described at the beginning of this 
section. Referring to the Direct Execution Bar Code chart on page 216, you can see that direct execution 
bar code rows include a checksum, type indicator (40),), and a function code. The function code must 
include the a function and the Alpha characters PLOTBC. Thus, the desired bit pattern’s 
components are: 


Checksum Type | Unused a PLOTBC 
ees #0 | ts TSC 
Byte 1 Byte 2 Byte 3 Bytes 4 through 9 


The checksum is computed last. The type indicator in the second byte is 40)¢, or 64,9. The remainder of the 
bit pattern can be computed using row 1 of the Programmable Function Derivation chart on page 218 as a 
guide. The HP-41 Function Table (page 219) lists a in row 1, column 14, meaning that the 
hexadecimal value is 1E and the decimal value is 30. The remaining values we need are the decimal 
values for each character in “PLOTBC”. The bit pattern to place in the ALPHA register is shown below. 
The checksum is omitted because it is inserted later by | BCCKSM |.t 


*The ALPHA register always contains 24 bytes of data. New data enters the ALPHA register from the right. 8c |(and the plotter option 
of the 8cO function—described later in this section) ignores all null bytes to the left of the first non-null byte. Such null bytes do not 
appear when the ALPHA register is displayed. Each null byte to the right of the leftmost non-null byte appears as a — (overbar 
character) when you display the ALPHA register. If all bytes in the ALPHA register are nulls, /@C) generates a row of the paper 
keyboard bar code for zero. 


? To print the bar code from this example on the HP 82162A Thermal Printer, ignore the pen movement instructions and replace the | ac | 
function with the following keystrokes: [CHS]/aco . 
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Type XEQ a r L O 7 B C 
01000000 00011110 01010000 01001100 01001111 01010100 01000010 01000011 
4 0 1 E 5 0 4 C 4 F 5 4 4 2 4 3 
64 30 80 76 79 84 66 67 

Keystrokes Display 

1 (PEN 1.0000 Selects pen 1. 

5 (ENTER#|45 | MOVE 45.0000 Positions pen for new row. 

64 01 64.0000 Stores 64 in Ro, for type indicator byte. 

30 02 30.0000 Stores 30 in Ro» for a function byte. 

80 03 80.0000 

76 04 76.0000 

79 05 79.0000 - , 

84 O06 84.0000 Stores Alpha character values in Rog through Rog. 

66 07 66.0000 

67 08 67.0000 

8 | BCREGX, 8.0000 Generates bit pattern in ALPHA from contents of 
Ro; through Rog. 

“SPLOTBC Displays bit pattern without checksum. 

8.0000 

9|BCCKSM | 9.0000 Generates eight-bit checksum as leftmost byte 
and moves all other bytes one place to the right. 

S°SPLOTBC Displays bit pattern with checksum. Notice that 
the checksum byte has been inserted. 

9.0000 

BC] 9.0000 Plots direct execution bar code for PLOTBC. 

0 0.0000 Returns pen to stall. 


(If you are continuing to the next example, leave the current page in your plotter.) 


With the PLOTBC program loaded into program memory and the HP-41 switched out of Program mode, 
scan the row you just plotted—the program should begin running. 


Plotting Alternative (Non HP-41) Bar Code 


When plotting alternative bar code types, it may be desirable to use different directional bits than those 
normally obtained with | 8C|. The plotter option of the function allows you to plot bar code using bit 
patterns that vary widely in their geometry and interpretation. 


(Plotter Option) 


(leftmost byte) 
Y| number of bits 
(rightmost byte) 


Xx 
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The plotter option of the (bar code options) function operates the same as BC except that: 
e HP-41 directional bars are not automatically added to the row. 
e Youcan specify how many rightmost bits from the first and last bytes to plot. 


e Allows you to interpret bit patterns in alternative ways, depending upon the current bar code type. 
(Refer to the discussion of the BCSIZE function on page 111.) 


Note: The printer option of the function allows you to print HP-41 bar code on the HP 82162A 
Thermal Printer. (Refer to page 133 for more information.) 


Thus, 8CO) allows you to determine your own leading and trailing bits for a plotted bar code row. This 
feature is most useful when you are designing non HP-41 bar code. Using you can plot bar code rows 
having up to 192 bars (24 bytes). 


Procedure. To use (plotter option): 


1. For a row containing bb bytes (not counting the directional bits) store in successive registers the 
decimal values for those bytes. (We will call these registers R,; through Ry.) 


2. Determine the extra bits you need at the beginning (left end) of a bar code row containing the bb 
bytes. 


3. Determine the decimal value of those bits. 
4. Repeat steps 2 and 3 for the extra bits you need at the right end of the same row. 


5. Store in R,;—) (but not Rog) the decimal value of the byte you designed to contain the extra leading 
bits, and store in Rys,, the decimal value of the byte you designed to contain the extra trailing bits. 


6. Place in the X-register a number having the form Ahh.ggg, where hhh = iii — 1 and ggg = fff + 1. 
7. Execute to place the bit pattern in the ALPHA register. 


8. Enter in the Z- and Y-registers the number of rightmost bits you want plotted from the bytes in Rj, 
and Rgyz+;, then enter in the X-register the total number of bytes contained in Rj; through Rg, 
(f—i+3 bytes), and execute 


(For bar code that has no leading or trailing bits you should enter 0 in both the Y- and Z-registers and the 
number of bytes in R,; through R gg (f — i+ 1) in the X-register.) 


Example: Plot a row of bar code containing the bit pattern for “ABCD.” Instead of plotting the standard 
HP-41 directional bits use to plot the row with 101 as alternative leading directional bits and 11 as 
alternative trailing directional bits. To determine the values to load into your HP-41: 


Leading Trailing 

Extra Bits os B C D Extra Bits 
mony Se. 2, Soy ee, ees ee 
Hexadecimal Of 415 42 439 44 O18 
Decimal: 5 65 66 67 68 3 


As indicated in the above chart, the three rightmost bits in the first byte and the two rightmost bits in the 
last byte are the only parts of those two bytes that should be plotted in the desired row. Even though this 
is type “O” bar code, it cannot be read by the wand because it does not have the standard HP-41 
directional bits. 
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Keystrokes Display 

1[ PEN] 1.0000 Selects pen 1. 

5 [ENTER #|55 MOVE. 55.0000 Positions pen for new row. 

5 01 5.0000 Stores in Rp; the byte containing the desired 
leading bits. 

65 [STO]02 65.0000 

66[STO|03 66.0000 Stores in Roz through Ro; the bytes containing the 

67(STO]04 67.0000 Alpha character values for “ABCD”. 

68 O5 68.0000 

3{STO|06 3.0000 Stores in Rog the byte containing the desired 
trailing bits. 

6 | BCREGX| 6.0000 Generates bit pattern in ALPHA from contents of 
Ro; through Rog. 

3 {ENTER | 3.0000 Specifies that three bits of leftmost byte should be 
plotted. 

2 2.0000 Specifies that two bits of rightmost byte should be 
plotted. 

6(BCO}| 6.0000 Plots bar code for bit pattern in ALPHA. 

O| PEN | 0.0000 Returns pen to stall. 


(If you are continuing on to the next example, leave the current page in your plotter.) 


The bit pattern in the row you just plotted should match the pattern in the following row. 





Leading A B C Di Trailing 
Bits Bits 


General Operating Procedure. Using the same general procedure described earlier in this section, you 
can generate any type of bar code. To do this you (1) store the decimal equivalent of each byte into 
successive storage registers, (2) use to generate the appropriate bit pattern in the ALPHA 
register, (3) calculate the checksum of the bit pattern using [BCCKSM], and (4) execute | BC) to plot rows 
having standard HP-41 directional bits, or execute the plotter option of the|BCO| function to plot different 
bar codes having either directional bits that you specify or no directional bits at all.* 


The bar code type used thus far in this manual (and all HP-41 bar code) is type “0” bar code which 
eonsists of uniformly spaced wide and narrow bars (as “O”’s and “1’’s). When you want to generate 
another type of bar code, reset the plotter module to that type by executing before you begin 
plotting the bar code rows (refer to Changing the Bar Code Size and Type, page 111). 


For some types of bar code you may also want to adjust the bar code size parameters to achieve the correct 
width ratio between bars and spaces. In some cases this involves a process of experimenting with various 
parameters. 


Type 1. Type 1, or alternating, bar code uses both spaces and bars in the bit pattern. The components of 
this type are: 


e Wide bars or wide spaces equal “1”. 


e Narrow bars or narrow spaces equal “0”. 


*You can use the printer option of /8C0! to generate nonstandard HP-41 bar code on the HP 82162A Thermal Printer. If nonstandard bar 
code has the standard HP-41 directional bits, it can be read by the wand using|WNDOSCN| or WNOTST . 
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All bit patterns begin with a bar which may be wide (‘“‘1"’) or narrow (“0"’) and use alternating bars and 
spaces to show the bit pattern. That is, a bit can be either a bar or a space. 


Type 2. Type 2, or proportional, bar code represents each bit as a bar and a space. Thus, a “1” could be 
represented as a 2-unit bar and a l-unit space, and a ‘“‘0”’ represented as a l-unit bar and a 2-unit 
space—each bit is 3 units wide. 


Type 3. This type is a utility bar code provided to allow advanced users to create any type of bar code. 
The components of this type are: 


e Narrow bars equal “1” 
e Narrow spaces equal “0”’. 


It is possible to use this type designator to produce any of the preceding bar code types, as well as bar code 
that resembles Universal Product Code. 


Example: The previous example plots a row of type 0 bar code. Now plot the same row in types 1, 2, and 
3. The following table shows the | BCSiZE| parameters to use if your pen’s actual width is 10 APUs. (If you 
are unsure of your pen’s width, execute the PWIDTH program and use the indicated pen width instead of 
the 10 APU pen width shown in the table. However, do not alter any of the other values specified by the 


table.) 


Before you begin, ensure that the bit pattern generated in the preceding example is in the ALPHA 


BCSIZE Parameters 


ese X-Register 










register. 

Keystrokes Display 

1 {PEN | 1.0000 Select pen 1. 

5 65 65.0000 Position pen to new row. 

15.13015 15.1302 | Sets new BCSIZE parameter for type | bar code. 
10.3503 10.3503 

3 2 2.0000 Enters |B8CO_ parameters. 

6{BCO| 6.0000 Plots the bit pattern as a row of type | bar code. 
Keystrokes Display 

25 65 65.0000 Moves pen to the right. 

1aaete 19.4908 ! Sets new parameter for type 2 bar code. 
10.3503 10.3503 

3 2 2.0000 Enters parameters. 


6 6.0000 Plots the bit pattern as a row of type 2 bar code. 
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Keystrokes Display 
60 65 65.0000 Moves pen to the right. 
12.30013 [ENTER] 12.3001 
Sets new BCSIZE parameter for type 3 bar code. 
10.999 10.9990 ° =! a 
3 2 2.0000 Enters parameters. 
6 BCO| 6.0000 Plots the bit pattern as a row of type 3 bar code. 
O{ PEN |[ENTER #]| BCSIZE| 0.0000 Returns pen to stall and resets bar code 


parameter to default value. 
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Plotting Conditions and the Input/Output Buffer 


Contents 
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Introduction 


In order to perform plotter scaling in your HP-41, as well as several other plotting functions, a variety of 
scale factors and other data are automatically maintained in HP-41 memory. To protect these values from 
being inadvertently cleared or altered by normal operations, they are placed in a buffer composed of 26 
HP-41 storage registers. (Refer to Minimum Memory Requirements, page 11, and Initializing and 
Clearing the I/O Buffer, page 68.) You can inspect these registers using the function described on 
the next page. However, since direct inspection of the I/O buffer contents is not essential for most users 
and applications, you may want to skip the remainder of this section unless your applications require you 
to know specific 1/O buffer information. 


The 26-Register |/O Buffer 


The following diagram describes the contents of the I/O buffer. (Certain operations, such as bar code 
functions, use these registers differently than shown below.) Because coordinate information is converted 
into APUs (‘absolute plotter units” used by plotters) before it is sent to a plotter, the I/O buffer stores 
information in terms of APUs. Pen positions expressed in APUs are restricted to the range —32768 to 
+32767 to be compatible with the numerical range of plotters. 











BRo 
BRoo2 Lower left-hand and upper right-hand corners of 
BRo3 graphic limits in APUs. 
BRos 
BRogs Lower left-hand and upper right-hand corners of plot 
BRos 
BRog Intended pen position in APUs after most recent 
BRio plotting or command. 

Miscellaneous storage. 
BRi3 Actual pen position in APUs after most recent plotting 
BRi4 on[ LABEL command. 


148 
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BRis 
BRi¢ 
BRig 
BR2o0 
BRo, 
BRo2 
BRo3 
BR24 
BRos 


BCSIZE|Parameters | (Recalled as alpha string.) 









Miscellaneous storage. 


| GU Scaling Factors (GUs ® APUs). 


UU Scaling Factors (UUs ® APUs). 






x [reasiernanber———] 


The (recall I/O parameter) function recalls to the T 
X-register the contents of the I/O buffer register specified by Z 
the absolute value of the number in the X-register. The I/O Y 
register number must be from 0 through 25. The function x 
ignores fractional portions of such numbers. 


The values stored in buffer registers 01 through 25 are 
described in the illustration above. LAST X 





If you specify a register number of 0, PRCL|returns a number representing several values stored in BRop 
and encoded as 


m.nynonsngansnen7z 


where 


m: |LORG value. (Refer to page 94.) 
n;,: |PDIR|angle 6 indicator. (Refer to page 86.) 


Conditions Quadrant 





cos #20 sin62O 
cos é<0 sin@>0 
cos #20 sin@<0 
cos #<0 sing@<0 





ny —ns5: Cosine of |PDIR) angle 6 in x.xxx format (without sign). 
ng: [RPLOT/indicator. (Refer to page 82.) 


Condition 


RPLOT |not last function 
RPLOT |was last function 
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n-: Plotting status. 


‘ 


Pen Last Point 
Status Specified 


In Bounds 
Out of Bounds 
In Bounds 
Out of Bounds 
In Bounds 
Out of Bounds 
In Bounds 
Out of Bounds 


0 
1 
2 
3 
4 
5 
6 
7 





Example of Execution. Determine the default plotting conditions that the plotter module sets in 
BRop. 


Keystrokes Display 

Initializes plotting system. 

0 1.0100 Displays contents of I/O buffer status register 
(BRop). 

@iFix)7 1.0100004 Sets 7 display mode to show all digits in the 
buffer register. 

@ irix|4 1.0100 Restores 4 display. 


The indicated default conditions for the HP 7470A Plotter are 


€ value: 1. 

® quadrant: I. 

e Cosine! PDIR angle: 1.000. 
6 not last function. 
e UU mode. 

e Pen up. 


e Last point in bounds. 


Default Plotting Conditions 
Executing or sets the following default conditions: 


e Reads the Pl and P2 coordinates from the plotter (except that first sets Pl and P2 from data in 
the stack) and uses the corresponding points as the diagonal end points of the graphic limits. 


e Determines the GU scale factors 1x, 2x, 1y,2y to generate a GU scale. (Refer to on page 71.) 


e Sets the UU scale factors 1 x’, 2x’, 1y’, and 2y’ equal to the GU scale factors described above and sets 
the plotter to UU mode. 


e Selects pen 1. 
e Selects line type 1. 


e Selects label origin 1. 
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e Sets character space height to 3 GUs. 

® Sets label direction as left-to-right. 

e Sets angular rotation of axes for incremental and relative plotting to zero. 
® Sets the tic length to the plotter’s default value. 

e Clears any error conditions. 


Executing when an I/O buffer does not already exist sets default parameters for bar code 
geometry—otherwise, parameters remain unchanged. 











Appendix A 


Error Messages 


This appendix contains a list of messages and errors that are related to plotter module functions. For each 
error message listed below, the possible causes are listed according to the plotter functions that generate 
that message. 


For error conditions that occur during execution of the user-language plotting routines (/NEWPLOT], 
'REPLOT], |PLINIT|, |PLTUXY], [PLANOT)), the bar-code subroutines, PLOTBC, or other programs, set the 
HP-41 to Program mode. The function in the displayed program line is the one that caused the error. If it’s 
a plotter function, refer to the list below. Otherwise, refer to the owner’s manual for the HP-41 extension 
that provides that function. 


Display Functions Meaning 
ALPHA DATA -all- Alpha characters are in a register where a number is 
required—either a stack register or a data storage register. 
DATA ERROR x=0. 
x > 25 orx'<~—17. 
x > 1000. 
For any specified register, | contents| > 256. 
nn#Oandnn <pp, 
ww #0 and ww <pp, 
pp+ss>97, 
pp + aa > 97, 


nn not specified and pp > 66, 

ww not specified and pp > 38, 

0<|nn| <|pp|, or 0<| ww| <|pp}, 
where x = pp.hhhaa and y = nn.twwss. 


y-minimum = y-maximum for the graphic limits. 
x-minimum = x-maximum, or y-minimum = y-maximum. 
NO PLOTTER -all- A standard plotter (accessory types 96 through 111) is not 
in the interface loop. (Occurs in Auto mode only—flag 
32 clear.) 
NONEXISTENT BCREGX |x| > 1000. 


BCO For x <0, an HP-IL module is not connected, its Print 
Function Switch is not set to ENABLE, or an HP 82162A 
Thermal Printer is not connected (or is not the primary 
device in Manual interface mode—flag 32 set). 


Function specifies a nonexistent program. 
| y| > 1000. 
Function specifies a nonexistent data register. 
Function specifies a register numbered higher than 25. 
PACKING Specified program had not been packed. 
TRY AGAIN 
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Display 
PL:NO HPIL 


PL:NO ROOM 


PL:PLS PINIT 
PL:RANGE ERR 


ROM 


TRANSMIT ERR 


Functions 


-all- 


rl 4 0 
ri 9 v 
~ 6S 
78 2 


& 
; 


EB 
o| 2 


BCP 


-all- 
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Meaning 


An HP 82160A HP-IL module is not plugged into the 
HP-41. 


There are less than 26 memory registers available to build 
the 1/O buffer. 


The I/O buffer does not exist. 


A plotting area larger than the plotter’s mechanical limits 
has been specified. 


Function specifies a tic spacing of zero, 

x-mMaximum < x-minimum or y-maximum © y-minimum. 
A specified value converts to a point beyond the physical 
limits of the plotter. 


Specified program is in ROM (read-only memory) ina 
plug-in module. (Use first.) 

Interface loop is not connected or a device is turned off. In 
Manual interface mode, the primary device may not be 
able to perform the operation; select the proper device. 
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Care, Warranty, and Service Information 
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Module Care 


CAUTION 


Always turn off the HP-41 before connecting or disconnecting any module or peripheral. Failure to do 
so could result in damage to the HP-41 or disruption of the system's operation. 





e Keep the contact area of the module free of obstructions. Should the contacts become dirty, carefully 
brush or blow the dirt out of the contact area. Do not use any liquid to clean the contacts. 


e Store the module in a clean, dry place. 
e Always turn off the computer before installing or removing any module or peripherals. 
® Observe the following temperature specifications: 

Operating: 0°C to 45°C (32°F to 113° F). 

Storage: -40°C to 75°C (-40°F to 167° F). 


Limited One-Year Warranty 


What We Will Do 


The HP 82184A Plotter Module is warranted by Hewlett-Packard against defects in materials and 
workmanship affecting electronic and mechanical performance, but not software content, for one year 
from the date of original purchase. If you sell your unit or give it as a gift, the warranty is automatically 
transferred to the new owner and remains in effect for the original one-year period. During the warranty 
period, we will repair or, at our option, replace at no charge a product that proves to be defective, provided 
you return the product, shipping prepaid, to a Hewlett-Packard service center. 


What Is Not Covered 


This warranty does not apply if the product has been damaged by accident or misuse or as the result of 
service or modification by other than an authorized Hewlett-Packard service center. 
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No other express warranty is given. The repair or replacement of a product is your exclusive remedy. 
ANY OTHER IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS IS LIMITED 
TO THE ONE-YEAR DURATION OF THIS WRITTEN WARRANTY. Some states, provinces, or 
countries do not allow limitations on how long an implied warranty lasts, so the above limitation may not 
apply to you. IN NO EVENT SHALL HEWLETT-PACKARD COMPANY BE LIABLE FOR 
CONSEQUENTIAL DAMAGES. Some states, provinces, or countries do not allow the exclusion or 
limitation of incidental or consequential damages, so the above limitation or exclusion may not apply to 
you. 


This warranty gives you specific legal rights, and you may also have other rights which vary from state 
to state, province to province, or country to country. 


Warranty for Consumer Transactions in the United Kingdom 


This warranty shall not apply to consumer transactions and shall not affect the statutory rights of a 
consumer. In relation to such transactions, the rights and obligations of Seller and Buyer shall be 
determined by statute. 


Obligation to Make Changes 


Products are sold on the basis of specifications applicable at the time of manufacture. Hewlett-Packard 
shall have no obligation to modify or update products once sold. 


Warranty Information 


If you have any questions concerning this warranty or service, please contact an authorized Hewlett- 
Packard dealer or a Hewlett-Packard sales and service office. Should you be unable to contact them, 
please contact: 


e Inthe United States: 


Hewlett-Packard 
Corvallis Division 
1000 N.E. Circle Blvd. 
Corvallis, OR 97330 
Telephone: (503) 758-1010 
Toll-Free Number: (800) 547-3400 (except in Oregon, Hawaii, and Alaska) 


e In Europe: 


Hewlett-Packard S.A. 
7, rue du Bois-du-Lan 
P.O. Box 
CH-1217 Meyrin 2 
Geneva 
Switzerland 
Telephone: (022) 83 81 11 


Note: Donot send units to this address for repair. 
e In other countries: 


Hewlett-Packard Intercontinental 
3495 Deer Creek Rd. 
Palo Alto, California 94304 
U.S.A. 
Telephone: (415) 857-1501 


Note: Do not send units to this address for repair. 
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Service 


Obtaining Repair Service in the United States 


The Hewlett-Packard United States Service Center for handheld and portable computer products is 
located in Corvallis, Oregon: 


Hewlett-Packard Company 
Corvallis Division Service Department 
P.O. Box 999/1000 N.E. Circle Blvd. 
Corvallis, Oregon 97330, U.S.A. 
Telephone: (503) 757-2000 


Obtaining Repair Service in Europe 


Service centers are maintained at the following locations. For countries not listed, contact the dealer 
where you purchased your unit. 


AUSTRIA 

HEWLETT-PACKARD GES.m.b.H. 
Kleinrechner-Service 
Wagramerstrasse-Lieblgasse 1 
A-1220 WEIN (Vienna) 
Telephone: (0222) 236511 


BELGIUM 

HEWLETT-PACKARD BELGIUM SA/NV 
Woluwedal 100 

B-1200 BRUSSELS 

Telephone: (02) 762 32 00 


DENMARK 

HEWLETT-PACKARD A/S 

Datavej 52 

DK-3460 BIRKEROD (Copenhagen) 
Telephone: (02) 81 66 40 


EASTERN EUROPE 


Refer to the address listed under Austria. 


FINLAND 
HEWLETT-PACKARD OY 
Revontulentie 7 

SF-02100 ESPOO 10 (Helsinki) 
Telephone: (90) 455 02 11 


FRANCE 

HEWLETT-PACKARD FRANCE 
Division Informatique Personnelle 
S.A.V. Calculateurs de Poche 
F-91947 Les Ulis Cedex 
Telephone: (6) 907 78 25 


GERMANY 
HEWLETT-PACKARD GmbH 
Kleinrechner-Service 
Vertriebszentrale 

Berner Strasse 117 
Postfach 560 140 

D-6000 FRANKFURT 56 
Telephone: (611) 50041 


ITALY 

HEWLETT-PACKARD ITALIANA SPA. 
Casella postale 3645 (Milano) 

Via G. DiVittorio, 9 

|-20063 CERNUSCO SUL NAVIGLIO (Milano) 
Telephone: (2) 90 36 91 


NETHERLANDS 

HEWLETT-PACKARD NEDERLAND BV. 
Van Heuven Goedhartlaan 121 

N-1181 KK AMSTELVEEN (Amsterdam) 
P.O. Box 667 

Telephone: (020) 472021 


International Service Information 


NORWAY 

HEWLETT-PACKARD NORGE A/S 
P_O. Box 34 

Desterndalen 18 

N-1345 OESTERAAS (Oslo) 
Telephone: (2) 171180 


SPAIN 

HEWLETT-PACKARD ESPANOLA S A. 
Calle Jerez 3 

E-MADRID 16 

Telephone: (1) 458-2600 


SWEDEN 

HEWLETT-PACKARD SVERIGE AB 
Skalholtsgatan 9, Kista 

Box 19 

S-163 93 SPANGA (Stockholm) 
Telephone: (08) 750 20 00 


SWITZERLAND 
HEWLETT-PACKARD (SCHWEIZ) AG 
Kleinrechner-Service 

Allmend 2 

CH-8967 WIDEN 

Telephone: (057) 31 21 11 


UNITED KINGDOM 
HEWLETT-PACKARD Ltd. 

King Street Lane 
GB-WINNERSH, WOKINGHAM 
BERKSHIRE RG11 5AR 
Telephone: (734) 784 774 


Not all Hewlett-Packard service centers offer service for all models of HP products. However, if you 
bought your product from an authorized Hewlett-Packard dealer, you can be sure that service is available 
in the country where you bought it. 


If you happen to be outside of the country where you bought your module, you can contact the local 
Hewlett-Packard service center to see if service is available for it. If service is unavailable, please ship the 
module to the address listed above under Obtaining Repair Service in the United States. A list of service 
centers for other countries can be obtained by writing to that address. 


All shipping, reimportation arrangements, and customs costs are your responsibility. 
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Technical Assistance 


The keystroke procedures and program material in this manual are supplied with the assumption that the 
user has a working knowledge of the concepts and terminology used. Hewlett-Packard’s technical support 
is limited to explanation of operating procedures used in the manual and verification of answers given in 
the examples. If you have technical problems involving this manual, consult your HP-41 owner’s manual. 
Should you need further assistance, write to: 


Hewlett-Packard 
Corvallis Division Customer Support 
1000 N.E. Circle Blvd. 
Corvallis, OR 97330 


Dealer and Product Information 


For U.S.A. dealer locations, product information, and prices, please call (800)547-3400. In Oregon, 
Alaska, or Hawaii, call (503) 758-1010. 


Plotter supplies are available from many authorized Hewlett-Packard dealers and from Hewlett-Packard 
sales offices. In the U.S.A. you can also order plotter supplies through the Personal Computer Supplies 
and Accessories catalog (part number 5953-2010) or the Computer Users’ Catalog (part number 5953- 
2450), either of which you can receive without charge by writing to: 


Hewlett-Packard 
Computer Supplies Operation 
P.O. Box 60008 
Sunnyvale, California 94088 
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Annotated Program Listings 


Page references are included in the headings that precede programs described elsewhere in this manual. 


RAIN Program to Produce a Line Graph (Page 15) 


Fixes display format for sor ae Stores rainfall as iioecetieda 
labeling. n3 CF 39 y-coordinate in buffer. 
Stores loop counter and { a4 1,822 Loops until buffer is full. s a na 
buffer pointer. @5 S10 68 - : 
AgeLeL at Initializes plotter. 22 PINIT 
87 RCL 88 Frames hard clip. c3 FRAME 
88 2 
a3 / 
Stores year as 16 INT 24 28 
. 11 1968 25 ENTER? 
x-coordinate in buffer. 12 + 26 128 
- 6 Sets and frames soft clip : a 
56 ae 8 28 
15 CLA area. 29 ENTERt 
Prompts user with year to : i ‘ - ren 
. . — 31 LOCATE 
input rainfall. 18 PROMPT 32 FRAME 
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Scales soft clip with vears 
in T and Z, and rainfall 
range in Y and X. 


Labels y-axis from 0 to 60 
with a labeled tic every 5 
units; intercept at 1968. 


Label x-axis from 1968 to 
1978 with a labeled tic for 


every year. Intercept at 
y=0. 


Moves to label chart. 


Sets character size and 
slant. 


33 1962 
34 ENTERT 
35 1978 
36 ENTERT 
37 @ 

38 ENTERS 
33 68 

4@ SEALE 
4] XOY 
425 
42 ENTERS 
44 1968 
45 LYAXIS 
46 1978 
47 ENTERT 
48 1968 
49 ENTERT 
38 | 

31 EXTER? 
32 8 

33 LRAXIS 
54-15 
39 ENTERT 
56 1978 
37 MOVE 
38 | 

39 LORG 
6@ 18 

6i EXTEPt 
62.5 

63 ENTERT 
64 5 

65 CSIZEG 
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Disables CR/LF (carriage 
return, line feed) for 


LABEL}. 


Selects pen 2. 


Labels chart. 


Moves to label y-axis. 


Rotates labels. 


Labels y-axis. 
Plots rainfall. 
Switches to GU mode, 


moves pen arm to display 
chart, and stores pen. 


KWH Program to Produce a Bar Chart (Page 17) 


Sets label display format 
and loop counter. 


Prompts user for each 
month’s power usage and 
stores user entry. 


area. 


Locates a soft clip area. 


Sets scale, labels y-axis, 
draws x-axis and tics, sets 
small character size. 


Sets up plotter. Uses 
to adjust hard clip 


GieLBL “KWH 


@2 FIX @ 
@3 CF 29 
A4 1,812 
85 STO @ 


B6OLBL 13 


87? XE@ IND 88 


BS PROMPT 


A9 STO IND 86 


16 156 8 
11 GTO 12 
12 PINIT 
128 

14 ENTERS 
15 258 

16 ENTERt 
17 6 

18 ENTER? 
19 175 

20 LIMIT 
21 28 

22 ENTER? 
23 128 

24 ENTERT 
25 15 

26 ENTERS 
2? 85 

28 LOCATE 
29 € 

70 ENTERS 
3113 

32 ENTERS 
33 8 

3¢ ENTERS 


Labels x-axis. 


Selects pen 2 and sets 
character size for chart 
title. 


Labels chart. 


Sets loop counter for bars. 


| 


| 


66 SF i7 


67 Z 

62 PEN 

69 "QNNURL RHIRFGLL® 
7@ "+ IN CORY" 

71 LABEL 

72 “ALLIS, OREGON 
73 LABEL 

74 25 

75 ENTERt 

76 $967 

77 MOVE 

78 DEG 

79 98 

88 LEIP 

81 “INCHES* 

$2 LABEL 

83 1.022 


84 PLREGK 


85 CLE 

86 ENTER 
8? SETGU 
8 MOVE 
$9 PEN 
96 FIX 4 
31 ENB 


25 3608 
36 SCALE 
SF ¥CDY 
38 268 
29 ENTER 
48 8 

41 LYAXIS 
42 13 

43 ENTER 
448 

45 ENTERt 
46 1 

47 ENTER? 
48 8 

49 XAXISO 
50 1.812 
51 $To a8 
52 § 

53 LORE 


34 2.5 
So CSIZE 


S6eLBL 14 
5? -116 
58 RCL 88 
59 MOVE 
68 XEQ IND 8B 
61 LABEL 
62 1S& 88 
63 G10 14 
64 2 

65 PEN 
66 § 

6? CSIZE 
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Labels chart. 


Locates center point of 
bar and computes XMIN 
as x — 0.2 and XMAX as 

x + 0.2. Gets user input for 


YMAX. 


Clips and frames defined 
area. Loops until plot is 
completed, then stores 


pen and halts. 


68 Jone 
69 EXTER? 
7@ 6.5 

71 MOVE 


72 "1981 KWH ELECTR" 


73 “FICITY USE 
°4 LABEL 


75 1.812 
76 STO 86 


P7OLBL iS 
73 RCL 88 


79 .2 


81 RCL BE 
82 .2 

§3 + 

84 & 

85 RCL IND 88 


$6 CLIPUL 
8? FRAME 
88 SC ae 
89 GTO 15 
98 CLE 

9] ENTER? 
92 SET&U 
93 MOVE 
94 PEK 

95 FIX 4 
96 RTH 


Utility Plotting Program (Page 19) 


Sets User mode, prompts 
for function name, sets 


default,values. 


Prompts for XMAX, 


XMIN, XINC. 


Plots chart, edits data 
base, or executes user 


routine, 


Bi*LBL “NEWPLOT” 
B24LBL A 
63 SF 2? 
Ha 3 

BS ENTERT 
GG =: 
87 ASTO & 
88 XEG BB 
Bo 1808.8) 
1@ STO @3 
11 6 

igi 

13 STO 64 
14 ¥EQ G8 
15 STO 89 
16 1 

1? STO 8? 
18 ENTERt 
19 XEQ 88 
28 5 

21 11 

22 STO 82 
23 CHS 

24 XEQ 8 
23 4 

26 XE@ 61 
2? STO 86 
287 

29 XEG 61 
38LBL "REPLOT™ 
SIOLBL B 
32 CF 22 
33 CF 23 
34 *PLOT?* 


S7OLBL BI 
98 "JAR" 
99 RIN 
1MBOLBL BZ 
1@i "FEB" 
{82 RTS 
1A3eLBL 83 
184 “MAR” 
185 RTH 
[R6OLBL 84 
187 "GPR" 
i@3 RTH 
1Q90LBL @5 
118 "MAY" 
ili RIN 
112¢L8L 66 
113 "JUN" 
114 RTR 
fiSeLBL 87 
116 “JUL 
117 RTH 
1180LBL 42 
119 “AUG” 
128 RTH 
iZieLBL &¢ 
122 “SEP 
123 RIN 
124¢LBL 18 
125 *0CT* 
126 RTR 
f27eLBL ti 
128 *KOY" 
129 RIN 
13HOLBL 12 
13] “DEC 
132 END 


35 TONE 7 

36 PROMPT 

37 AOFF 

38 FS9C 23 

39 GTO 83 

46 FS?C 22 

41 GTO 82 

42 XEQ “PLINIT™ 
43 XEG *PLTUXY" 
44eL BL E 

45 XEQ *PLANOT" 
46 G70 8 

47LBL C 

48 XEQ “PLINIT" 
49 G70 6 

5H4LBL DB 

51 XE@ *PLTUXY" 
52 GTO 6 

S3eLBL 83 

54 ASTO ¥ 

55 XE@ IND x 

56 GTO 6 
S7@LBL @2 

58 XE@ @t 

59 GT0 6 
6O4LBL 88 

61 STO IND ¥ 
62 RDN 

63eLBL BI 

64 S10 if 

65 18 

66 K<=? 

67 X<>Y 

68 XEG IND ¥ 

















Ensures R,,,, never has a 


éc¢ 9? 


.”’ in the prompt. 


Gets PLTPRM type. If 

x = 0 executes user 
routine. If x = 1 or 3, 
performs point plotting. If 
x = 2, performs autoscale. 


69 RCL IND 11 
78 SIGH 

71 ¥=8? 

72 AON 

73 LASTX 
74 XEQ 14 
75 STO INB 11 
76 RTK 
77OLBL 14 
78 CF 22 
79 CF 23 
88 CF 29 
81 “k=" 

82 ARCL & 
§3."F?° 

84 PROMPT 
85 AOFF 

86 FIX 3 
87 FS? 23 
88 ASTO ¥ 
89 RTH 
SBeLBL Be 
$1 “XMIN* 
32 RTH 
93eLBL Bt 
94 *X¥MAX* 
95 RTH 
S6eLBL 82 
97 *PLTPRH” 
98 FIX 4 
99 RTN 
1BAOLBL B83 
{Ai “ANNOT™ 
182 FIX § 
183 RTH 
1A4eLBL 84 
185 "YIN" 
166 RTH 
{@7¢LBL @5 
188 *XINC" 
189 RTH 
L1B*LBL A 
111 "XAXAT* 
112 RTH 
L13¢LBL 8? 
114 *YHAX" 
115 RT 
Li6eLBL 48 
117 “NAME” 
118 FIX 4 
119 RTH 
12HeLBL 89 
121 "YARAT" 
122 RTH 
123¢LBL 18 
124 “R° 

125 FIX @ 
126 ARCL ¥ 
127 FIX 3 
128 RIN 


129eLBL 11 
138 RCL 82 
i3t ENTERT 
132 SIGH 
133 %=8? 
134 RTK 
135 XO¥ 
136 INT 
137 X#8? 
138 X6>¥ 
139 2 

148 + 

141 RIK 
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Initializes plotting area 
regardless of x/y ratio. 


Sets user scale. 


Plot Routine. If PLTPRM 
is Alpha data, goes to 

00. Otherwise gets 
desired pen and line type. 


Sets x) in Ryy and 
changes number of 
increments to increment 
value, if needed. 


If plotting buffer, stores 
point count in Rj). 
Otherwise sets to 1,000 
points. 


142LBL “PLINIT* 


143 PINIT 
i44 CLST 
145 1 £2 
146 STO 2 
14? SCALE 
148¢LBL 12 
149 28 

15@ 95 

151 LORG 
iS2 25 

153 95 

154 CLIPUY 
155 REL #8 
156 REL Bl 
157 RCL 64 
158 RCL @? 
159 SCALE 
168 RTH 


161¢LBL “PLTUY" 


162 PENUP 
163 XE@ 11 
164 ¥=8? 
165 GTO 88 
166 RCL 82 
167 1 E2 
168 MOD 
169 18 

178 7 

171 INT 
172 LTYPE 
173 RCL B2 
{74 INT 
175 18 

{76 MOB 
177 PEK 
{78¢LBL 48 
{79 RCL 88 
188 STO 12 
181 RCL @S 
182 SIGN 
183 X=8? 
184 CTO 88 
185 RCL 81 
186 RCL 86 
187 - 

188 RCL 8S 
189 X=8? 
198 GTO 88 
191 %>8? 
192 ST- 16 
193 7 

194 %>8? 
195 GTO 88 
{96 ABS 
197 ST- 18 
198 X<> BS 
199 ABS 
2AHeL BL Be 
281 RCL 48 
282 SIGN 
203 X=? 
284 GTO 88 
285 LASTS 
206 INT 
207 LAST 
288 FRE 
289 1 £3 
218 * 

211 INT 
212 - 

213 RCL 88 
214 1 £4 
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213 * Clean up. If buffer was 288 FRE 
216 18 sad tyntlt-at Bint 289 STO 7 
317 MOD just built, store pointer 298 1 3 
218 X20? and buffer type in Rog andy 23! * 
219 4 ee 292 ¥=8? 
298 ENTER insert zero for buffer- 293 CTO 88 
2214LBL 88 building parameters. 294 INT 
222 RDN 295 + 
223 iNT 296 STO 88 
224 %=8° 297 1 E4¢ 
Clears “done” flag. 225. 999 292 ¢ 
226 «1 299 18 
227 % 308 MOD 
228 STO 11 381 ¥=8° 
229 CF 17 382 2 
23H4LBL 13 383 RCL 11 
231 RCL 88 384 INT 
232 SIGK 385 * 
Go to [LBL] 04 if not 233 K=8? 386 | 
“ee 234 CTO #4 397 - 
plotting buffer. 275 LAST 308 1 £3 
Otherwise, get buffer type J 236 ! &4 389 ¢ 
d to that buff 237 + 316 ST+ 88 
REE FOS eas Seek 238 18 3114LBL Be 
239 MOD 312 RCL 82 
248 GTO IMD & 313 IKT 
Z4ieLBL BE 314 STO a2 
242 ROL 88 . 315 k#8? 
Plot type 0 buffer. 243 PLREGY If autoscale was just done, ] 346 ¢75 a3 
- . resets PLTPRM to 11, re a ‘: 
246. XEG 05 resets XAXAT and 319 RCL 88 
24? STO 18 YAXAT, sets scale just 328 STO 69 
If type 1 buffer, get x; ane Re, M8 identified, and returns oe 
tom XING and 243 INT ms 222 RCL 84 
rom and y; from 250 PCL AS 323 STO G6 
buffer. 251 INT 324 RCL WP? 
252 + 325 SCALE 
253 RCL IND & 326 RTW 
254 GTO #1 S274LBL 83 
255¢LBL #2 328 RCL 84 
256 REL @3 329 RCL 88 
257 INT Returns pen, presents 338 MOVE 
298 RCL 11 plot, and ends. 331 6 
259 INT 332 PEN 
268 2 333 CLA. 
If type 2 buffer, get x; and } “®! * 334 RIN 
es oan 262 + 735081 OS 
y; from buffer. 263 RCL IND X . 336 RCL 85 
264 STO 18 If XINC is alpha, gets x, 337 SIGN 
265 RIN from user routine. If Ros is J 238 *=#” 
= : ; 339 GTO IND @5 
numeric, 748 LasTy 
co Re IND x x;=X;- 341 RCL 18 
269 GTO Al 342 + 
27H¢LBL 84 342 RIN 
Non-buffered plotting. 271 ¥EG a5 344¢LBL 88 
Get x; from XINC andy; 4 355 pase 47 Test PLTPRM parameter. | 3? 2" 
from NAME. 274 GTO 84 If numeric, go to[LBL]00. | 347 yea? 
he “% a8 If PLTPRM is alpha, go to ss 08 
977 FS% 17 routine specified by label 358 LASTS 
278 GTO 84 in Roo (PLTPRM). 351 ¥6> #2 
PLTPRM end of loop. 379 ¥EQ BE a2 ( ) 352 RCL 18 
sat ISG 11 353 GTO IND #2 
1 GTO 13 3 
i If not filling a buffer, go to ts 
283 RCL A? (LBL) 04. Otherwise go to 355 LASTy 
284 SIGH [LBL] number 356 K&) 82 
285. 357 REL a2 
corresponding to buffer 259 FRE 
type. 359 ¥=87 
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36H GTO A4 431 LABEL 
361 1 £4 432 PLOT 
362 + 433 RT 
363 18 $34¢, BL a2 
364 MOB 435 RCL il 
365 GTO [WE & 436 INT 
J66¢LBL 8 437 %=8? 
J67¢LBL 82 438 SER B2 
368 ECOY 439 RDN 
369 RCL 11 444 SIGN 
3768 INT 44{ X=? 
371 2 442 RTH 
372 * 443 LASTS 
373 RCL 82 444 PCL IF 
374 FRE 445 SIGH 
375 «3 446 ¥=89 

Stores x and y for type 0 376 + 447 PIN 
37? INT 442 PCL 84 
oneyne? aie: 378 + Autoscale. Update 449 REL 2 
S79 REL 18 maximum and minimum. | #8 <7" 
388 STO IND ¥ 451 STO a4 
381 CL 452 RCL 7 
382 1 453 X64 
383 + 454 X>Y? 
384 ¥<>Y 455 STO 87 
385 STO IND Y 456 RCL Ge 
336 ENTERT 457 RCL 18 
387 GTO 84 458 x¢¥? 
S8SeLBL #1 459 STO 88 
389 RCL #2 468 ROL B] 
398 FRC 461 ¥0Y 
391 1 £3 462 X>¥? 
392 * 463 STO @1 
Stores y for type 1 buffer. 393 ROL 11 464 RTH 
394 INT 465¢LBL &2 
395 + 466 1 £99 
396 RCL 2 On first time through 467 STO 88 
i ar ’ autoscale sets XMIN and as ~ a 
YMIN to 10" and XMAX 478 STO Bi 
3990LBL Bd and YMAX to -1099. 471 STO 8? 
408 ROL Y 472 RDW 
481 XEO 11 473RTH 
482 RCL 2 474¢LB8L “PLANDT 
483 GTO IND ¥ Selects pen 2, resets 475 2 
linetype, frames plotting se 
4a40L8L a! ype, Sp 4771 
4@5¢LBL 43 area. 478 LTYPE 
406 RCL 18 479 FRAME 
407 PLOT 426 RCL G1 
482 ROL 82 481 RCL 0 
489 1 £2 eae: 
oe Gets XMAX-XMIN.Gets | #82 577 i 
412 ¥=8? number of major X-tics. [4 485 XE@ 47 
pe a zero major X-tics, goes to ow 
415 ROY [LBL] 00. 488 REG @5 
416 SF 25. 489 CF 29 
417 BLDSPEC oo = 
418 FO? 25. 
419 RIK 491¢LBL 88 
428 CLA 492 1 
421 ARCL ¥ 493 TICLEN 
a a Sets tic length to 1, gets re a = 
424 | E? number of minor X-tics. I 496 ABS 
ye : zero minor X-tics, goes to si ae 
Plots point. Plots 427 MOD [LBL] 00. 499 ¥=8? 
character if desired (and Cee a “ 
printer code is available). | 43@ RDN 582 SF 29 
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If flag 29 is set, plots 
minor tics. Otherwise plot 
major tics with labels. 


Gets YMAX-YMIN, gets 
number of major Y-tics. If 


zero, goes to OO. 


Sets tic length to 1, gets 
number of minor Y-tics. If 


zero, goes to 00. 


If flag 29 is set, plots 
minor tics. Otherwise plot 
major tics with labels. 


Plot function name as 
chart title if annotation 
parameter is “+” and Rog 
contains alpha data. 


5SA3*LBL B2 
544 RCL BL 
5@5 RCL Ae 
5@6 RCL 18 
587 RCL 46 
568 FS? 29 
589 XAXISO 
518 FC? 29 
Sil LXAXIS 
512 FL? 29 
513 RIK 
Si4eLBl ae 
515 RCL 8? 
516 RCL O4 
“a 

518 STO 18 
519 RCL 83 
526 FRE 
521 1 €5 
322 * 

523 INT 
$24 $70 11 
525 XE@ 87 
526 #=8? 
527 GTO 66 
528 XE@ @5 
529 CF 29 
538 XEQ 82 
S31¢LBL 86 
532 ! 

533 TICLEK 
534 RCL ii 
535 ABS 
536 1 E2 
537 MOD 
538 X=67 
539 GTO 88 
548 ST/ 16 
541 SF 29 
S42¢LBL 83 
543 RCL 87 
544 RCL a4 
545 RCL 18 
546 RCL a9 
547 FS? 29 
548 TAXISO 
549 FC? 29 
558 LYAXIS 
551 FL? 29 
552 RIN 


SSZ+LBL BB 
554 5 

555 LORG 
356 CSIZE 
357 FIX 4 
358 RCL 3 
599 ¥<=8? 
566 CTH #4 
361 RCL 83 
362 SIGH 
S63 #8? 
364 GTO a4 
965 CLA 
366 ARCL 88 
567 UNCLIP 
968 CLST 
369 LDIF 
376 1 £2 
S71 STO 2 
372 SCALE 
373 98 
374 5? 


Termination. Puts pen 


away, moves to OO, 
returns. 


Gets increment, stores in 
Rj», sets tic length to 2. If 


you gave parameter, 
sets the display and 
returns. Otherwise sets 


or display mode, 


depending on increment. 


Prompts for y;. 


Prompts for x;. 


575 MOVE 
576 LABEL 
57? XE@ 12 


S7S¢LBL 84 
579 SETGU 
588 3 

581 CSIZE 
582 CLST 
583 MOVE 
584 PEN 
585 SETUL 
586 RIN 


S87eLBL 85 
588 CF 29 
589 

598 STO 18 
591 2 

592 TICLEN 
§93 K<¢> Z 
594 1 £4 
595 

596 [XT 
597 FIX IND x 
598 X#h? 
599 RTK 
688 CLE 
681 1 £4 
682 ¥¢=¥? 
663 SF 29 
6s [/F 
685 ¥>¥? 
686 SF 29 
687 SCI 4 
6838 CLEY 
609 . 885 
618 RDN 
611 FS? 29 
612 RTH 


B134LBL 15 
614 STO 
615 FIX IND T 
616 RHD 
617 X=¥? 
618 RTH 
619 KOY 
628 ISG T 
621 GTO 15 
622 SCI 4 
623 RTK 


624¢LBL 87 
625 ABS 
626 INT 
627 STO 2 
628 1 E2 
629 7 

638 LASTS 
631 MOD 
632 INT 
633 RIN 


634eLBL *¥?* 
ea 9s 
636 ASTO x 
637 *Y¥¢" 

638 GTO 88 


639¢LBL “X?" 
648° * 

641 ASTO & 
642 “X(* 
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6434L BL 68 sg i 651 FCM 22 
Recalls 7 from Rj), 645 RCL 1! flag (17) and returns. 653 RTH 

646 INT . 654 SF 1? 
prompts for value, then 647 Otherwise, returns. 

ARCL X 655 END 

XEQ| 14. 648 “b)" 

649 RIN 

658 XE 14 


The BAR Subroutine 


BAR generates histograms when used in conjunction with the PLTPRM parameter in the Utility Plotting 
Program described in section 2. BAR increases the number of reserved registers in the data 
base to 13 (Rog through Rj»). Register 12 is used to store a parameter that you must enter in the form of 
pff.ww where 


p determines the pen number. 

ff determines the fill density by designating the number of lines used to shade the bar. 

ww represents a percentage of the x-axis used to determine the width of the bars. 
BAR plots bars only within the plotting limits. 


Bar code for the following listing is on pages 195 and 196. 











B1¢LBL “BAR View . ss Bis 42 CLIPUU 

6 one Clips and frames bar. { 43 FRORE 

83 RCL BP 

64 K>Y? 

@5 ¥<5Y 44 RDN 

#6 RCL A4 45 RDN 

87 X<Y? 46 X<Y 

BS KY 47 STO B2 

89 STO #2 48 RDN 

1@ 1 E2 49 RCL BI 

11 TICLEN 58 RCL BA 
Tests y against YMAX 12 REL te 31 - 
AND YMIN and repl: — Se 

AACE | tes 53 FRC 

yif out of bounds. Stores y] 15 IdT 54 * 
. . 16 PEK 55 RCL 12 
in Z. Sets tic length to 17 REL 56 INT 
100% and selects specified 18 RCL 88 57 1 £2 

19 - 58 MOD 
= 28 RCL 12 59 ¥=8? 

21 FRC 66 CTO @1 

22 * 61 7 

23 2 

24 / 

25 ENTERt 62 RCL @2 

26 ENTERt : 

27 RCL 1@ Fills bar. a i 

“ RCL Y 65 XAXISO 

38 RCL BB 

31 X<Y? 

32 RDK 66¢LBL #1 

33 RCL 2 67 RCL 08 

34 RCL 18 68 RCL @1 
Gets bar start and end 35 + 69 REL 44 
point and clips against = co oe — ne : ae 
XMIN and XMAX. Sn ees mene. 72 CLA 

33 RD 73 “BAR" 

48 POL Be 74 ASTO @2 

41 RCL #2 75 ENB 
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The TITLES Subroutine 


TITLES is an independent subroutine that initially prompts you for a plot title using a PTITL? prompt. 
Entering a number terminates interactive prompting. TITLES interprets a numeric input as a pointer to 
12 consecutive registers containing a plot title in the first four registers, an x-units title in the next four 
registers, and a y-units title in the last four registers. TITLES accumulates only Alpha data during the 
scan of these registers (that is, if you want to omit specific titles, store numeric data in the corresponding 
registers). 

An Alpha response is limited to 24 characters and appears centered above the plot using pen 2 and [CSIZE | 
5. A with no data entry suppresses the main title. Subsequent prompts of XTITL? and YTITL? may be 


answered with Alpha data or no data entry. Conditions for these labels are 1 and [CSIZE)3. After 
printing the label, the pen moves to (GU) point (0,0). The pen is then put away and the plotter is set to 


UUs. 


TITLES assumes your plotter is already initialized and scaled. 


Bar code for the following listing is on pages 206 and 207. 


@i4LBL “TITLES" 49 ISG 18 
G2 CF 22 58 CTO 88 
63 CF 23 51 RIN 
64 *PTITL?" 
#5 RON S2eLBi 82 
BE PROMPT 534 
B? ROFF 54 PREL 
88 FO? 22 55 24 
89 GTO 85 56 PREL 
1@ CLA a 
it ot 58 23 
ae . tote 59 PREL 
FETOECEC register pointer | ,.', Rewardleasef Pt, Pe 68 7 
is entered, gets data from 14 , 482 ; es 61 RCL Bi 
a 15 + setting, positions pen and 4} ¢5 pr; aa 
siieciaiaiiaiai 16 $70 18 labels chart title. 63 + 
1? XEQ 68 64 2 
18 XEG B2 65 PEN 
19 883 66 
26 ST+ 18 67 MOVE 
21 REG 88 68 6 
22 XEG 63 69 EXTERT 
23 , 883 78 5 
24 ST+ 16 71 GTO @? 
25 XE 08 72LBL 83 
26 XEO B4 7a 3 
27 RIN 74 PREL 
28eLBl 85 7S 24 
29 FS7C 23 76 PREL 
38 FEG B2 a= 
31 *XJITL2° 78 23 
32 AON 79. PREL 
= esi Positions pen for labeling ss al 
If Alpha data entered, 35 FS% 23 x-axis. 82 RCL 8@ 
‘ 36 XE@ B83 $3 + 
plots it. 37 *YTITL?* a4 2 
38 AOK $5 / 
39 PROMPT 86 MOVE 
48 AOFF 8? 1 
41 FSC 23 88 PER 
42 ¥EO 84 89 4 
427 CTO @6 98 ENTERT 
44eL8 G8 9i-3 
45 RCL IND 18 92eLBL 87 
46 SIGK 93 CSIZE 
47 X=87 94 RDN 
Gets data from registers. 48 GREL IND 18 95 LORG 











Positions pen for labeling 


y-axls. 


96 LABEL 
97 CLA 

98 RTH 
990LBL 4 
188 RCL 87 
181 RCL 4 
182 + 

183 2 

184 / 

105 1 

186 PRCL 
187 22 

188 PRCL 
189 - 

118 24 

111 PRCL 


{12 7 


Pen Width Calibration (Page 110) 


Sets display for labels, 
initializes plotter, sets 
label direction to 90°, sets 
x-coordinate and counter 
in Rp), sets pen width 
parameter in Ro». Clears 
ALPHA, and sets 
y-coordinate and counter 


in Ry. 


BieLBL “PWIDTH" 
62 CF 29 
G3 FIX & 
@4 PINIT 
@5 CLE 

#6 ACOS 
H? LDIR 
88 5.82815 
49 STO @t 
16 7.1 

11 STO 2 
12 CLA 


13*LBL Bi 
14 5.83815 
15 STO 68 
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sets UU mode, and halts. 


Presents plot, stores pen, | 


label. Sets narrow bars to 
26 plotter units and space 
to 4 plotter units. Sets pen 
width to current Ry» value 
and labels this pen size. 
Plots | null byte using 
'BCO}. Increments pen 
parameter and value in Y, 
then goes to Roy, or 
increments value in X and 
goes to Ry), or returns pen 


Gets y and x and moves to 
that point. Places current 
pen width in ALPHA for 
and halts. 


112 MOVE 
lid} 

11S PEN 
i16 ASIN 
117 LBIR 
118 6 

119 ENTERT 
128 3 

121 XEG 8? 
122¢LBL 86 
123 CLST 
124 LDBIR 
125 SETGU 
126 MOVE 
127 PEN 
128 SETUL 
129 ENB 


L6¢LBi 82 
17 RCL 86 
18 RCL @t 
19 MOVE 
28 ARCL 82 
21 , BROS 
22 REL 82 
23 INT 

24 BESIZE 
25 LABEL 
26 CLA 

27 CLST 
28 | 

29 B00 

36 [5G 82 
31 ISG 68 
32 GTO 2 
33 ISG 41 
34 G10 @1 
35 CLX 

36 PEN 

3? FIX 4 
38 END 


PLOTBC Program (Page 114) 
Ensures that L9eLBL HXTROW* 


generates CR/LF ( B1*LBL “PLOTBC™ Sah i 
ey see Storesx and y.Getsxand]| P28 

97) 5 aso that dat: z A: STO @1 
27), sets flag so that data as SF 27 y position from Ros and ot : 
entry is signalled by flags QS CF 89 5 RCL Az 
wipes meng en ae CLST Ros. Increments X by 10. - 

22 and 23 ([CF]09). Puts a7 PINIT If X > 131, [KEQ)13. = 
plotter in known state @S PEX 58 {2} 
({PINIT]). Puts pen away, i a < 29 ¥éa}? 


’ a 
sets y-coordinate and ti (SIZE 38 KEG i 


character size to 3 and 12 XE@ 13 


performs 13. 


JL BL b rd 
, = oh GAR P- Moves to new position, 


15 PROMPT stores x- and 
16 GT b 


Si*LBL 85 
32 RIN 

33 MOVE 
34 STO 83 
35 RCL @! 
36 RCL BB 
37 RIK 


Displays prompts above 


local labels. 
y-coordinates. Recover 


Reprint a specific row, fall { {7eLBL € previous contents of X 


into NXTROW. 18 ¥EG "PBC" and Y from Rog and Rp. 
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Stores X and Y. Gets x 
and y position from Roy 
and Ros. Decrements X by 
10. If X< Y then X = 5. Go 


to [LBL] 05. 


Gets data, then labels and 
plots data, moves to next 
row, and repeats. 


Sets first sequence 
number equal to zero. 


Prompts to verify 
sequence number. Gets 
data, then labels and 
plots data, moves to next 
row, and repeats. 


Sets ABC flag ( [CF] 22), 
gets alpha data, then 
labels and plots data, 
moves to next row, 
repeats. 


Sets AABC flag (22), gets 
Alpha data, then labels 
and plots data, moves to 
next row, repeats. 


Clears data input flags, 
gets program to be 
plotted. If flag 23 not set, 
returns to main prompt. 
Call with row 0 to 
enable easy user recovery 
if program is unpacked. 
Prompts for starting row 
number and number of 
bytes per row. If integer 
part of row number equals 
zero, set flag 09 and don’t 
plot program title. 
Otherwise, plot program 
title. 


S8eLBL “LSTRORS 


S9eLBL a 
40 STO 68 
41 RDR 

42 STO @1 
43 ROL B2 
44 RCL 83 
45 18 

46 - 

a7 § 

42 RY? 
49 STG ¥ 
5@ GTO 85 


SIeLBL PB 
52 xE0 &4 
523 XEQ “XBR 
54 XE@ c 
55 G70 a 


J6eLBL B 
sf @ 


SS8¢LBL Be 
39 FIX @ 
68 CF 29 
61 “SEQ=* 
62 ARCL ¥ 
62 "+?" 
64 PROMPT 
65 STO ¥ 
66 XEQ ad 
67 XE@ “XSBC" 
68 KEG ¢ 
69 GTO 88 


PBOLBL C 
71 CF 22 
72 XEO 14 
73 XEG “ABE 
°4 XE@ ¢ 
‘Sora ec 


76eLBL B 
77 SF 22 
78 XEO 14 
79 XEQ “AREL” 
88 XEB c 
$1 G70 8 


SZeLBL E 
83 CF 22 
84 CF 23 
85 *NAME?* 
Bé AIK 

87 PROMPT 
82 ADFF 

89 FCP 23 
99 GTO b 
91 ASTO & 
92 @ 

$3 BCP 

G4 PIN 

95 "ROW=1. 16?" 
96 PROMPT 
97 FC? 22 
33 1 

99 CF a3 
{@@ [NT 

{@{ X=87 
182 SF @9 
183 XO L 
164 FC? 89 
1@5 xE@ 12 


Plots and labels one row, 
moves to next row. Is next 
row equal to zero? If so, 
returns to main prompt. If 
at top of page, 12, do 
again. 


If flag 09 set, does not 
print program title. 
Otherwise, prints title and 
moves to next row. 


Prompts for page, sets 
x-coordinate equal to 5, 
recalls y, moves to top of 
page, and returns. 


If ABC flag set, prompts 
with A DATA?. Otherwise 
prompts with AA DATA?. 
If no data is input, returns 
to main prompt. 


Prompts for data. If 
Alpha data, stores in X 
and returns. If flag 09 is 
set, returns. (Treats 
contents of X as data). If 
flag 22 is clear, returns to 
main prompt. Otherwise 
executes |RTN |. 


fH6eL BL ie 
18? XE@ “PBC 
188 ¥EG ¢ 
ig$ X=87 
116 GTO b 
111 CF 29 
112 RCL @3 
1125 

114 ¥=¥? 
115 SF 29 
1i6 RBR 
11? RDN 
118 FS? 29 
119 XEO i2 
128 GTO 18 


iZi@LBL 
122 FS? @$ 
123 FIN 
i2¢4 CLA 
125 2 

i26 PER 
127 CLE 
128 LORE 
129 ACIS 
136 LDIF 
131 LABEL 
132 REL Z 
132 LABEL 
134 PDH 
135 6TH ¢ 


oe 
mm 


136eLBL 12 
137 “INSERT PAGE* 
138 PROMPT 
i39 RCL B2 
i4@ 5 

14} MOVE 
142 ENTER 
143 S10 83 
144 RIN 


145¢LBL 14 
146 CF 23 
14” “Re 

148 FS? 22 
149 “ARS 
158 “F BATA?" 
151 AON 

152 PROMPT 
153 ROFF 
154 FOC 23 
155 GTO b 
156 RIN 


IS7LBL &4 
158 CF 22 
159 CF 23 
168 “BATA? 
161 PROMPT 
162 ADFF 
163 FS? 23 
164 ASTO & 
165 FS% 23 
166 RTH 

167 FL? a 
168 FS7E 22 
169 RTH 

174 GTO b 
171 END 





Bar Code Subroutines (Page 121) 


Sets up ALPHA with data | @1#L8L "#80" 
@2 “DB: 
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Makes a copy of the value 
in Y, sets display 
according to index in T 
and flag 29 status, rounds 
one copy to display 
setting. If rounded copy # 
value in Y, then 
continues. 


Recalls value in X to 
significant digits, and 


finishes with [LBL| 07 


routine. 


ALPHA showing ail 


Recovers unrounded 
value to X, increments 
index and starts again at 
(LBL| 02. If [ISG] fails, sets 
display to 9, puts 
valuein Y and finishes 


with 04 routine. 


Sets ABC flag ( 22) 
and goes to 09. 


Sets AABC flag. { 








prefix, |XEQ/00, and @2 YEO a8 
generates bit pattern. Bd BCx 
, BSeL BL 85 
Plots bit pattern. ae Be 
B7OLBL {1 
Puts pen away, restores 88 6 
@9 PEN 
stack, and returns. 18 PDN 
11 RIN 
12¢LBL “XSBE" 
13 FIX 6 
g 9 
Sets ALPHA with ae 
sequence data prefix, 16 ARCL ¥ 
17 *F:* 
O00, goes to 05 18 ¥EO 88 
routine. i9 BEXS 
26 X<DY 
21 GTO @5 
22¢LBL 86 
23 SF 25 
wae ‘ 24 X=8? 
If X is numeric, goes to 25 CLD 
'LBL|O1; otherwise 26 oer 
er & i 
appends data to ALPHA. 38 ab 
29 ARCL X 
38 *H*" 
31OLBL 8? 
32 XEO 18 
33 CLE 
34 2 
25 PEN 
36 LABEL 
10, labels data with - 
pen 2, moves pen to bar 39 STO t 
code location, selects pen 4@ CLs 
1, restores stack, and pce 
EEN reise ’ 42 [MOVE 
returns. 43 CLE 
44 | 
45 PER 
46 CLA 
47 PDN 
48 RN 
49 PTH 
Sets label origin to zero, SaeLBL 12 
sets incremental plot 51 8 
— . 52 PDIP 
direction to 0°, sets label 57 LARS 
direction to 90° 54 LASTX 
(regardless of HP-41 35 BAY 
56 ACOS 
trigonometric setting), 57 LDIR 
and returns, 38 RIN 
SSL BL Bi 
68 FIX B 
61 CF 29 
If x =0, goes to 06; , oe a 
otherwise, if|x|>1E1llor | ¢¢ enters 
if |x| < 1E-5, sets flag 29; 65 ABS 
sets a loop counter of oe 
0.009 in T. 68 SF 29 


Truncates Alpha strings 
longer than 14 characters 
to 14, stores string in 
stack (X, Y, LAST X). If 
flag 22 is clear, do ABC. 
Otherwise do AABC. 
Finish in 05 


subroutine. 


69 RIX 

76 1 E-5 
71 XY? 
72 SF 29 


74 CLa 
fo , 889 
7& RIK 


7P*LBL 82 
78 $10 ¥ 

79 FIX IND T 
88 FS? 29 

$1 SCI IND T 
82 RND 

83 X#¥? 

84 670 83 


B5eLBL a4 
86 RDN 


S7¢LBL 46 
88 ARCL # 
83 CTO 8? 


SH+LBL 83 
91 ROY 
92 ISG T 
33 CTO 82 
94 SC] 9 
95 XO>Y 
96 GTO a4 


SFeLBL “HBT” 
98 CF 22 
93 GTO 89 


1HB*LBL “ARBC” 


101 SF 22 
{B2eLBL 89 
183 ASTD L 
{#4 ASHE 
185 ASTO x 
186 ASHE 
107 ASTD ¥ 
{a8 ° 
{49 ARCL Y 
116 ASTO Y 
rm .* 
112 ARCL Y 
113 ASHF 
{14 ASTO ¥ 
$33: “h:*" 
116 FS? 22 
117 “Afi:** 
{18 ARCL L 
119 AREL * 
128 ARCL ¥ 
121 epee 
22 XE8 87 
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(22 APEL L Gets pen position and 152 $10 | 
{24 ARCL ¥ saves in Roy and Ry. 159 BCP 
125 ARCL Y 168 Rt 
136 FCP 22 10, move pen to bar code (61 428? 
127 BCA position, If number of 162 RIN 
os a 22 bytes returned by | BCP ]is - “i 
13# GTO as zero, then returns; other- 165 FIX a 
IS1eLBL "PBC" wise plots row. Assembles | !66 &F 29 
i ‘onofa | 122 ENTER ssl sastaienlvedienae: 167 “ROW * 
e integer portion of a (22 INT row label with informa- 168 LASTY 
given row number = 0, 134 Ree? tion returned by | BCP). 169 INT 
ll : 135 GTO As ee 178 ARCL x 
sets integer portion to 1 or 136 PDA Recovers label position (71 RDN 
-1, depending on the sign {37 ENTERt and moves to plot row {72 *h LINES ° 
of the row number. oH ~~ label with pen 2. Restores a ct Z 
148 Rt stack, sets display to 175 RCL 2 
es a8 (FIX}3. Finishes with [LBL] oe ga 
143 STO L 11 routine. 178 ¢ 
i44 ROR 179 ARCL ¥ 
{45 WHERE {88 ROK 
$46 STO AB 181 ROL 
147 K«>¥ 182 RCL OF 
148 STO @] {83 MOVE 
149 PT 184 CL¥ 
i5@ XEG i# 185 2 
i51 CLE 186 PEH 
{52 EXTERt 187 LABEL 
153 1 188 RDN 
154 [MOVE 189 PDH 
ISS PEN 198 FIX 3 
156 RDN 191 GTO ii 
157 RDW 192 END 


Printing a Program on the HP 82162A Thermal Printer (Page 136) 


The PRBC program prompts you for a program name and prints the program in bar code form on the 
HP 82162A Thermal Printer. PRBC assumes that the HP 82162A printer is connected to the system (and 
that an HP 82143A Printer is not plugged into the HP-41). It is unnecessary to have a plotter in the 
interface loop when you execute PRBC. 


Set flag 25 (Error Ignore 6 CF 23 
Flag—refer to your HP-41 Gets program name. If no = — 
owner's manual) so that cn name is entered (or if flag @9 PROMPT 
PINIT|does not cause a NO | 43 PINIT 23 is clear), executes (RTN]. | }t prop 07 
PLOTTER error 12 RTH 
condition.* 

Starts at row 1 and makes f{ 13 j,49 
Bisacstine acid wie each row nine bytes long. 14 ASTO ¥ 
[FIX]0 display mode so a4 CF 29 IS@LBL @i 
that row label has no { @5 FIX @ Prints row label. : Bog 4 
decimal part. 18 PRA 


“BCP requires that the 26-register 1/O buffer be present. | P/N|T creates this buffer and also ensures that the HP-IL module is plugged in 
and that a plotter is in the loop. produces an error message if there is no plotter or if the HP-IL module is not plugged into the 
HP-41. However, creates the buffer before it checks for these conditions. To print HP-41 bar code on the HP 82162A Thermal 
Printer when a plotter is not plugged into the loop, set flag 25 before executing | PINIT|. 





Appendix C: Program Documentation 173 


Gets bit pattern of current If finished with program 





19 BCP 
row. (next row is zero), halts 24 ¥#8? 
fet £ ceri execution. Otherwise, 25 GTO i 

ets number of bytes ; 
‘ 26 RT goes to Ol and prints 26 END 
from T. 
next row. 

Valuein X must be 

21 CHS 
negative. 
Prints row. 22 BCO 
Restores stack order. 23 RDN 


The PLPLOT/PLPLOTP Subroutine 


PLPLOT/PLPLOTP allows you to execute a function plot on the HP 82162A Thermal Printer, then 
translate the data base and generate the function plot on an HP 7470A Plotter. 


Rearranges data base and 











goes to PLOT? prompt. GI*LBL “PLPLOT™ 18 SIGH 
eae ise B2 XEO #1 {9 ¥=8? 
Lets user adjust data @3 CTO “REPLOT ob bie 
base. 21 RDN 
@4eLBL “PLPLOTP" 22 STO 06 
a5 XEO at 23 RCL 68 
Rearranges data base and J 4¢ yeg “PLINIT* 24 S10 @4 
plots function. Q7 KEQ “PLTURY" 29 RCL 8? 
| @8 XEQ “PLANOT" 26 $10 Bt 
@9 8TH 27 RCL 88 
28 STO 89 
1@*LBL 81 29 STO #8 
11 RCL 81 38 RCL It 
12 STO 87 31 S10 #8 
Rearranges data base ° a - : pec 
from PRPLOT for 15 RCL 88 34 ft] 
NEWPLOT 16 RCL &4 35 STO 62 
WWEWFLOT) 17 ENTERT 36 END 
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1 


NEWPLOT 
3 


Set User 
mode. 


Default name 


(Rog) to 





77 










Prompt for name 
and store in Rog. 


Default 
annot parameter 


(Ro3) to 
1000.01. 


Default YMIN 


(Roq) to —1. 


Default XMIN 
(Rog) to —1. 





Flowcharts 


NEWPLOT 


77 











Prompt 
for XMIN, 
store 
in Rao. 


Default Y 
axis intercept 


(Rog) to 
XMIN. 


Default YMAX 
(Roz) to 1. 





77 







Prompt for 
XMAX, 
store in 


Ro}. 


Default 
PLTPRM 
parameter 
(Roz) to 11. 


Default XINC 










Prompt for 
XINC, 

store in 

Ros. 


25 







Prompt for 
YMIN, 
store in 


Ros. 


Default X 
axis intercept 


(Rog) to 
YMIN. 





28 







Prompt for 
YMAX, 
store in 


Ro?. 


GTO 
REPLOT 

















REPLOT 


REPLOT 


Prompt 
user with 
“PLOT?” 





















Did Execute user 








user enter routine 
alpha data just 
? entered. 






Did 
user enter 
numeric data 
? 


XEQ 
PLINIT 
XEQ 
PLTUXY 
45 
XEQ 
PLANOT 


Allow user 
to edit reg. 
specified by 
input. 


40 
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PLINIT 


PLINIT 


Initialize 
plotter, set 
default plotting 
conditions. 


Specify a fixed 
percentage of 

P1, P2 area as 
plot bounds. 


Set label 
origin to 5. 


Scale to 
XMAX, XMIN, 
YMAX,YMIN. 
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PLTUXY 


1 


240 
PLTUXY 


61 
162 







GTO 
plot type. 


243 


Initialize pen, 
line type, XO 0 XEQ 
(Ryo), counter PLREGX 
(Ry4). 
244 
GTO 03 
(page 178) 
246 


Is 
this buffered 
plot 
? 





230 





233 





Get Yi from 
buffer. 










Get Xi, Yi 


from buffer. 
272 
Y 
VEL 
GTO 04 








N 
ci (page 178) 
Compute Yi using 
NAME (Rog). 
ane Last Y 
point 76. 
? 
GTO 04 
N 
(page 178) 























347 Is 
PLTPRM N 
numeric 
? 
Y 
359" Building y 


buffer 
? 
















Auto 
Scaling 
? 


437 






Update plot 
bounds using 
Xi,Yi. 


280 Last 
point 
? 


< 


N 
GTO 13 


(page 176) 
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PLTUXY cont. 


XEQ 


user 
plotting 
routine 





368 





365 







GTO 
plot type. 


0,2 


Store Xi, Yi. 





Store Yi. 


406 





Plot point 
(Xi, Yi). 





Set default 
plot bounds. 


GTO 04 


(page 178) 


177 
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PLTUXY cont. 


282 


LBL 
04 






Store buffer 
printer in Rog. 










Set PLTPRM 
parameter. 





327 
a Auto N 
scaling 
? 
. 
317 328 


Set Move to * 
PLTPRM = 11, (XMIN, YMIN), 


scale and store pen, 
locate axes. clear ALPHA. 





RTN RTN 
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PLANOT 
474 
475 


Select pen 2, 
linetype 1, 


and frame 
graph area. 





591 
















Set 
tic length 
to 2. 





Did Fix according 
to user 


parameter. 











Compute best Plot and label 
display format, major X 
set display. tics. 
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PLANOT cont. 


591 


Set tic 
length to 2. 















User 














er Fix displa 

specified meade 
display to user 
format parameter. 


? 













Compute Plot and 











best display label 
format, set major Y 
display. tics. 


Set tic 
length 





542 





578 






559 
Y LBL 


parameter 
04 


S 







582 


Put pen 
away, move 


to display 
chart. 





RTN 





Label chart with 
contents of Rog. 





BAR 





Get % of 
XSPAN for 
each bar from 
Rj 2 fraction. 


BAR 


Compute half 
width of bar 


HBW = 


YMAX Compute 


XLEFT = 
X — HBW 


Y =YMIN 





XLEFT 
= XMIN 


Save Y 


in Roo. Compute 


XRIGHT = 
X + HBW 


Set tic 
length 
to 100%. 


38 


Select pen 


specified in 
Ry2. XRIGHT 
= XMAX 


Compute 
XSPAN = 
XMAX — XMIN 


Get Y 


intercept from 
Rog, use as 
YMIN. 








XSPAN * % 
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Recover 


Y from 
Ro, use 
as YMAX. 





Draw 
bar. 


61 






Compute number 
of fill lines 
per bar. 


65 


Reset plot 
bounds to 
XMIN, XMAX, 
YMIN, YMAX. 


Store “BAR” 


in Roo. 





74 
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TITLES 


Move to label 
position. 


1 
Get 
TITLES pen 2. 
2 
4 










Prompt for chart 
title (“PTITL?”). Set character 


size to 5. 









Did 

user input a 

buffer printer Set label origin 
? 


to 5, then label. 


Set up buffer 
pointer in tii.fff Increment Ry 
form, store in buffer pointer by 
Rip. .003 for X axis 
label. 





Get alpha data 
from buffer into Get alpha data 
ALPHA reg. from buffer into 
ALPHA reg. 


Compute pen Compute and 
position for chart move to pen 


label. position for X 
axis label. 





GTO 05 B 
00 


(page 184) 
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TITLES cont. 





114 


87 


Get 
pen |. 


Set labeling 
angle to 90°. 


Set character 


size to 3. 
Set character 


size to 3. 


Set label origin 


to 4, label. 
—_— Set label origin 


to 6, label. 





Increment Ry 122 
buffer pointer by 
.003 for Y axis 
label. LBL 
06 


Get alpha data 
from buffer into 
ALPHA reg. 


Set labeling 
angle to 0°. 





Compute and 126 
move to pen 
position for Y 


axis label. Move pen to 





display chart, put 
pen away. 





129 
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TITLES cont. 


28 







Did 

user input 

chart title 
? 


29 






Compute pen 
position for chart 
label. 







Move to 
label position. 





93 






Set character 
size to 5. 






95 






Set label origin 
to 5, then label. 






31 


Prompt for X axis 
title (“ XTITL?”). 
















Did 
user input 
X axis label 
? 


35 






Compute and 
move to pen 
position for X 
axis label. 






Set character 
size to 3. 






95 





Set label origin 
to 4, then label. 






37 


Prompt user for Y 
axis title 
(“YTITL?"). 


















Did 

user input 

Y axis label 
? 


41 





GTO 06 


(page 183) 
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PWIDTH 


1 


PWIDTH 


4 


Initialize plotter. 


Set label 
direction to 90°. 


Initialize loop for 
X coordinate 
(Ro}). 


Initialize pen 
width counter 
(Roa). 









Initialize loop for 
Y coordinate 


(Rog). 







Get Y coord from 
Rog, X coord from 
Roj. move pen. 







24 





Change bar code 
geometry with 
pen width from 






25 






Label current pen 
width from Rg. 










Plot 1 null byte. 


Increment pen 
width in Rg. 






Increment Y 
coord loop 
counter. 


Y 
loop done 


? 
Y 















Increment X 
coord loop 
counter. 





X 
loop done 
? 
Y 
35 


Put pen away. 


37 


185 
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PLOTBC 


. , S 
PLOTBC 29 


3 


Initialize; 





Prompt user to 
insert page. 


Ask user to insert 
new page, set 


XEQ PBC: 










plot 1 row of 
program barcode. 





12 








Store 3 in Roz as 
Y coord. 


Move to new 
position. 


Save new X 
value in Ro3. 


Save X reg in 
Rog, save Y reg 





Prompt for bar 
code type 
desired. 





in Ro}. 






Recover original 
Y, X contents 
from Ro. Roo. 





Get Y coord from 
Roz. X coord 
from Ro3. 


Is 
key equal 
to? 


A 


GTOA 


187 Increment X 
(page coord by 10. 





GTOB 
(page 188) 


GTOC 
(page 188) 


oO 


GTOD 


o 


(page 189) 


GTOE 
(page 189) 


m 
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PLOTBC cont. 





38 
LBL 
LSTROW 
39 
40 
Save X reg in 


Rog, save Y reg 
in Roy. 





Prompt for data. 


Get Y coord from 


Roz, X coord from 
Ro3. 


(page 186) 







Decrement X 
coord by 10. 





XEQ XBC: 
label, plot data. 













XEQ c: 
move to next 
row. 






49 
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PLOTBC cont. 


56 


LBL 





Set default seq # 
to 0. 






Prompt for seq # 
with current seq 
#. 







Prompt for data. 





Data 
entered 
? 









XEQ XSBC: 
label, plot seq 
data. 






XEQ c: move to 
next row. 





170 


GTOb 
(page 186) 


Flag 9 set N 
? 


70 









Set ABC 
flag (CF22). 









Prompt for 
“A DATA?” 






Data N 
entered 
? 


XEQ ABC: label, 
plot alpha data. 






XEQ c: move to 
next row. 


wee 
GTOb 


(page 186) 
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PLOTBC cont. 


76 82 106 


85 










Set AABC Prompt for XEQ PBC: 
flag program plot, label 1 row 
(SF22). name. of bar code. 

























89 Alpha 
_ N data a a 
” i entered 
AA DATA? 5 next row. 

















95 







Prompt for 
beginning row # 
and # of 
bytes/row. 






Done? 
(row # in X 










XEQ AABC: 
label, plot 
alpha append 
data. 











Set flag 09 to 
prevent program 
name from being 
plotted. 





XEQ c: 
move to 
next row: 







GTOb 


(page 186) 





105 


110 
GTOb 


(page 186) 
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XBC 


Set up ALPHA 
reg with “SD: “ 
plus sequence 
number from Y, 


Create 
bit pattern 
from X reg. 


Create sequential 
data bit pattern 
from X reg. 





New sequence # 
to X, original 
data to Y. 





Plot bit 
pattern. 


| | wh | 


Put pen 
away. 


RTN 

















XBC cont. 


22 


LBL 
00 





ALPHA 

data in 

X-register 
? 



















Set display to 
show all signif- Append data to 
icant digits of ALPHA reg. 
data. 


88 


Append data to 
ALPHA reg. 






31 


32 


Position pen for 
bar code. 


34 44 





Plot a label for 


the data. Clear ALPHA reg. 





> 
* 
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Set angle of 
incremental 
plotting to 0. 


Set label! origin 
to 0. 


Set angle of 
labeling to 90°. 
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XBC cont. 


as Doing Y 






Set ABC flag 


Set up ALPHA 


(CF22). reg with “AA: ”. 





Append data to 
ALPHA reg from 
stack regs 
Lt: 


Set AABC flag oer rio 


(SF22). from stack. 





102 
126 
LBL Doing Y 
09 ABC? 
N 
103 129 127 


Taincete stings Create alpha Create alpha 


to 14 characters. 


append bit replace bit 
pattern. pattern. 





130 
Store string in GTO 05 
oT (page 190) 


Set up ALPHA 
reg with “A: ”’. 
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XBC cont. 
131 161 # 
of bytes in Y 
bit pattern 
=? 162 










ls 

int part of 

row # =0 
? 


134 








Add 1 or —1 to 
row #, depending 
On sign. 





145 


Save current pen 
location in Roo, 


Move to bar 
code plotting 
location. 





155 


Get 
pen 1. 


159 


Get bit 
pattern for 


current program 
row, 









RTN 
164 


Plot row of 
program bar 
code. 





165 


Assemble row 
and line 
information in 
ALPHA reg. 





181 


Recover old pen 
position from Rog 
and Ro}, move 
there. 





185 


187 


Label bar code 
with row and 
line information. 





190 


Set display to 
show all digits of 


line numbers in 
stack. 





191 


GTO 11 


(page 190) 
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PLPLOT/PLPLOTP 


PLPLOT PLPLOTP 


GTO 
REPLOT 


XEQ 
PLTUXY 


Rearrange 
data base. 
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Bar Code 

Contents 
SI iOS SESS EES ES ESS Dee a CE EEE ES ND IS Tice FB 195 
PPM eh aR Ca eS NG SW UE RSS Bee ak a ae SR AI ce aaa a cet a rest a 2 196 
BRR preacucerscmaracamrate sera semnsecaremeiconareven cca aco nec naan irene ues icici on pe ricer ea Rinnai ie cola acia aaa er iea aaa cytes 6 198 
I nite tates tata i nmin camer aneaaceatas acicia isa tes teeta cant iecesteeeneeeanill cies aed aetna 198 
UIE eccawe:cicsavceesensarencnsnssmnanenn:ceecoereitnrix senda snassmc onesies tess smrcesciascesas tordsnumunsiie sawn desiasacoaccanceshaceaig damacsnl east casi Lia Te 199 
PERU es WMA ECS eas Sees Seeeies Seti Sets Sie ee eee ee 199 
PLEASE AE BROS EEE FS SSSR RWTE CANS CADPR ASKS SENS OR Be 202 
FRESE 556 eR RAG RLR TR EWR ESV ER EERSTE GEC SN CERI DE DEER EUGE REE NERC RB a yeas 202 
TN et sere upon co cies terre a a ei eet aera ener aerate raneal sae etic teccm eer namesirnes aeccrinuiinciies 203 
ITT <n acaacretnesclneeteensi ta iannen tio sbnoetrteaterricei camer nberuameetediehsameesianiee seeainmssconseecanebedebasmsriaremeemenierariadeeateeniia nin eatin ecemesinis ie 203 
Ge eiiaeeieamesenaemieeerimemmnencdimereneainies 205 
FRET, SE Sa ra ie aaa a ie a hae Been eee eee eaees ree rsareetisprsaciatian ct nnsensatinss migsce 205 
DR, ES ESR ROEDER SOE RE is 206 
RRS 5 SESS BETS SS WR 0B GS COTES AOE EG EAA ESB ABBR RE CABG eg Bie Ee 207 

BAR 

PROGRAM REGISTERS NEEDED: 14 

ROW 1: LINES 1-7 

ROW 2: LINES 8-16 

ROW 3: LINES 17-28 

ROW 4: LINES 29-40 

ROW Ss: LINES 41-51 

ROW 6: LINES 52-61 

(continued) 


195 


196 


ROW 
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7? 


LINES 


Ge~/e 


ROW 8: LINES 73-75 


KWH 


PROGRAM REGISTERS NEEDED: 39 


ROW 


ROW 


ROW 


ROW 


ROW 


ROW 


ROW 


ROW 


ROW 


ls 


3: 


LINES 


LINES 


LINES 


LL Pees 


LINES 


LINES 


LINES 


LINES 


LINES 


1-4 


4-11 


11-193 


19-25 


ae ao 


35-42 


42-50 


30-3/ 


af os 


(continued) 











ROW 


ROW 


ROW 


ROW 


ROW 


ROW 


ROW 


ROW 


ROW 


ROW 


ROW 


ROW 


ROW 


10: 


Li: 


le: 


13: 


14: 


15: 


16: 


17: 


18: 


19: 


20: 


ol: 


Ce: 


iL NES 


LINKS 


LINES 


LINES 


LINES 


LINES 


LINES 


LINES 


LINES 


LINES 


LINES 


LINES 


LINES 


64-70 


4O=Fe 


fer" 7 


73-77 


77-86 


36-93 


93-100 


Lui LOY 


is Lis 


Lis-iig 


119-125 


120-132 


Lae Loe 
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LABL 


PROGRAM REGISTERS NEEDED: 12 ew 
ROW is LINES 1-2 


RUW 2s LINES 3-5 


ROW 3: LINES 35-9 


ROW 4: LINES 10-16 


ROW S: LINES 16-20 


ROW 6: LINES 21-28 





ROW 7: LINES 28-31 


LDR 


PROGRAM REGISTERS NEEDED: 9 
RU Je LUNES 1S 


ROW e: LINES 3-10 
ROW 3: LINES 10-14 
ROW 4: LINES 14-19 


ROW S: LINES 20-21 w 
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J LINE 
PROGRAM REGISTERS NEEDED: 10 
ROW i: LINES 1-2 


ROW e: LINES 3-11 

ROW 3: LINES 11-19 
ROW 4: LINES 20-28 
ROW S: LINES 29-33 
ROW 6: LINES 34-34 


PLOTBC 


PROGRAM REGISTERS NEEDED; 56 


ROW 1: LINES 1-3 
ROW <€e LINES 3=11 
ROW 3: LINES 11-14 
ROW 4: LINES 14-18 


ROW Sz: LINES 18-19 





(continued) 


200 


ROW 


ROW 


ROW 


ROW 


ROW 


ROW 


ROW 


ROW 


ROW 


ROW 


ROW 


ROW 


ROW 
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6: 


QO: 


10: 


11: 


le: 


13: 


14: 


15: 


16: 


17: 


18 


LINES 


LINES 


LINES 


LINES 


1e 


19-28 


23-37 


38-40 


41-50 


LINES 


LINES 


LINES 


LINES 


LINES 


LINES 


LINES 


LINES 


LINES 


31-54 


wood 


61-66 


66-70 


70-74 


74-79 


793-83 


83-89 


S9-95 


(continued) 


ROW 


ROW 


ROW 


ROW 


ROW 


ROW 


ROW 


ROW 


ROW 


ROW 


ROW 


ROW 


19: 


CO: 


Cl: 


Ce: 


C4: 


23: 


2B: 


C7: 


C8: 


2°: 


30 


LINES 


LINES 


LINES 


LINES 


LINES 


LINES 


LINES 


LINES 


LINES 


LINES 


LINES 


LINES 


935-99 


100-107 


LOs— ULI 


ble“iteu 


120-129 


130-136 


L3a/~1L3e 


139-148 


148-151 


152-159 


160-165 


1GD-i7 i 
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PLPLOT/PLPLOTP 


PROGRAM REGISTERS NEEDED: 14 
ROW ie LINES 1-2 


ROW 2: LINES 3-4 


ROW 3: LINES 4-6 


ROW 4: LINES 6-8 


ROW S: LINES 8-14 


ROW Ge LINES 15-27 


ROW 7: LINES 28-34 


ROW 8: LINES 34-36 


PRBC 


PROGRAM REGISTERS NEEDED: 8 
ROW 1: LINES 1-4 


ROW ez: LINES 4-9 


ROW Se ‘LINES 10-16 


(continued) 





ROW 4: LINES 16-22 


ROW S: LINES 2e-26 


PWIDTH 


PROGRAM REGISTERS NEEDED: 12 
ROW 1: LINES 1-3 


ROW 2s LINES 3-8 


ROW 3: LINES 8-14 


ROW 4: LINES 14-21 


ROW S: LINES 21-29 


ROW 6: LINES 29-36 


ROW 7: LINES 36-38 


RAIN 


PROGRAM REGISTERS NEEDED: 31 
ROW 1: LINES 1-4 


ROW e: LINES 4-11 
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(continued) 


204 


ROW 


ROW 


ROW 


ROW 


ROW 


ROW 


ROW 


ROW 


ROW 


ROW 


ROW 


ROW 


ROW 15: 
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3: 


6: 


8: 


“4s 


10: 


lls: 


le 


13: 


14: 


LINES 


LINES 


LINES 


LEENES 


LINES 


LINES 


LINES 


ba“17 


18-24 


25-32 


32-38 


39-45 


46-52 


JoJo 


LINES 


LENES 


LINES 


LINES 


LINES 


39-66 


67-69 


69-70 


72-76 


(continued) 


ROW 16: LINES 81-85 


ROW i7: LINES 86-91 


SET 

PROGRAM REGISTERS NEEDED: 8 
ROW 1: LINES 1-5 
‘OW == LINES Dele 
RR J W = bie I N Le S l 3 — C l 


ROW 4: LINES 21-28 
ROW S: LINES 28-28 
TERM 


PROGRAM REGISTERS NEEDED: 3 
ROW le LINES i-o 


ROW 2: LINES 3-8 
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TITLES Ww 


PROGRAM REGISTERS NEEDED: 33 


ROW i: LINES 1-3 
ROW e: LINES 3-8 
ROW 3: LINES 9-16 
ROW 4¢ LINES 17-21 
ROW S: LINES 21-25 


ROW 6: LINES 25-31 





ROW 7: LINES 31-36 


ROW 8: LINES 37-42 


ROW SG: LINES 42-49 


ROW 10: LINES 50-58 


ROW 11: LINES 58-67 


ROW dee LINES 68-76 


(continued) 


ROW 


ROW 


ROW 


ROW 


ROW 


ROW 


XBC 


14 


Ld: 


17s: 


Ld: 


LINES 


LINES 


LINES 


7-86 
3/-96 
35-10/ 


lowe Lis 


L24-129 


PROGRAM REGISTERS NEEDED: 52 


) 


een & 
| — 25 
O) then 
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(continued) 


208 


ROW 


ROW 


ROW 


ROW 


ROW 


ROW 


ROW 


ROW 


ROW 


ROW 


ROW 


ROW 


ROW 
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7: 


Ss 


“43 


10: 


Lie 


12: 


13: 


14s 


15: 


16: 


17e 


18: 


1S: 


LINES 36-45 


LINES 45-32 


LINES 356-64 


Lincs Ba~/0 


LANES 71-78 


LINES 79-87 


LINES 88-95 


LINES 96-99 


LINES 100-103 


LINES 104-109 


LINES L15=<1L1S 


LINES 115-120 


Lines. 120-125 


(continued) 





. 
) 
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NMiUW cus LINC SD “tay 4 


Ke | NV oR. Il J . see | } 1 = 5 
Aw DA T NII ~QO—1F 
muon cee LN ee 


(] 


TT 
7 
w 

/ 
e 
—H 
| 
es 
Sy ! 
s 
NW 
-? 
| 
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Contents 
FINE a csexce acne reemare acer ae NAPE RRR Re OER ORR OA RICAN INET 210 
FP SE REVERT ERIE FLAVUEACIES ZEPOR ING PRLINININEIN a5 oe 90-09 oe. peecareretove uenrecsn Rca eeNeN Cer Rceie ER AON EI ANNCEcIRIEs 211 
HP-GL Commands and Series 80 Counterparts .......... 0.0 ccc cece eee ee eee eee eee eeuees 212 
CRETECTSP GOGRS 5555S SUMS RSE SSS OREN oe J ARTE ON Rae Rwdaeee 212 
Introduction 


This appendix provides you with XROM information that is useful in some programming operations. 
Also included, for users familiar with plotters operated by desktop or larger computers, is a comparitive 
listing of plotting function used in the plotter module, the HP-GL (Hewlett-Packard Graphic’s Language), 
and the Hewlett-Packard Series 80 computers. 


Programmable Function XROM Numbers 


module is plugged in, program lines containing plotter module functions are displayed and printed using 
the standard function names. If you later disconnect the module, these program lines are displayed and 
printed as XROM functions—with two identification numbers. These numbers indicate that the function 
belongs to a plug-in accessory. The first number identifies the accessory. (XKROM accessory numbers 17 
and 18 correspond to the plotter module.) The second number identifies the function for that accessory. 
When you remove the plotter module, its functions have the following XROM numbers. 


Function oo. Function lee Function a 
XROM 17,01 XROM 17,21 [PDIR) XROM 18,02 
XROM 17,02 XROM 17,22 XROM 18,03 
XROM 17,03 XROM 17,23 [NEWPLOT] XROM 18,04 
XROM 17,04 XROM 17,24 XROM 18,05 
[DRAW] XROM 17,05 XROM 17,25 XROM 18,06 
FRAME XROM 17,06 XROM 17,26 XROM 18,07 
[GCLEAR| XROM 17,07 XROM 17,27 XROM 18,08 
IDRAW XROM 17,08 XROM 17,28 XROM 18,09 
[IMOVE] XROM 17,09 ([RPLOT) XROM 17,29 XROM 18,10 
(IPLOT | XROM 17,10 XROM 17,30 XROM 18, 11 
XROM 17,11 XROM 17,31 XROM 18, 12 
XROM 17,12 XROM 17,32 XROM 18, 13 
XROM 17,13 XROM 17,33 XROM 18, 14 
XROM 17,14 XROM 17,34 XROM 18, 15 
XROM 17,15 XROM 17,35 XROM 18, 16 
XROM 17,16 XROM 17,36 XROM 18, 17 
XROM 17,17 XROM 17,37 XROM 18, 18 
XROM 17,18 XROM 17,38 XROM 18, 19 
XROM 17,19 XROM 17,39 BCXS XROM 18, 20 
(LYAXIS | XROM 17,20 XROM 18,01 


210 
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If you use to enter a plotter module function into a program line for example, by setting the HP-41 to 


Program mode and pressing MOVE while the plotter module is not connected, the 
function is recorded, displayed, and printed as XEQ!' followed by the function name. Lines of this form 





slow program execution because the HP-41 searches for a matching Alpha label or function name—first 
in program memory, then in each module that is currently plugged in. 


HP-GL Commands and Series 80 Counterparts 

The following listings are provided for users who want to know the HP-GL (Hewlett-Packard Graphics 
Language) commands used internally in the HP 82184A Plotter Module’s functions and/or the plotter 
module's function counterparts in the Hewlett-Packard Series 80 computers. 











Plotter HP-GL Series 80 Series 80/Plotter 
Module Function Functions Used Counterparts Module Functionality 
Tid, OE SLIP Different 
DE. SR, SL ESIZE Similar 
[DGTIZE | OF, 00, 0E, 0S OIGITIZE Similar 
Nt, OE, FA, PO, Pu CP Fd Same 
Gl, OE, FA, PO, Pu FRAME Same 
(GCLEAR] HF, OE GCLEAR Same 
[IDRAW | QO, OE, FA, PO, Pu TORAM Same 
IMOVE. UG. OF..PA Fi [MOVE Same 
OC, WE, FA, PO, Po IPFLOT Similar 
CP, LE, TM, OA, OE, LABEL Similar 
FA, Fu 
[LDIR | O1,0E LOI F Similar 
Edad Py Sake LIMIT Similar 
OE.0P, SP 
OF, Tl, 00, 0E, os LOCATE Same 
Tid, CE ODATE Same 
(LORG] -None- LOR Same 
aaa LT; GE LINETYPE Same 
CP, O1, IM, Le, FA, LAKES Similar 
PO FU, OAR, OE, AT 
CF, OL, 1H, LB, PA, LARES Similar 
FO, PL OA, OE, VT 
On, OF, FA, Pa MOVE Same 
OE, SF FEH Same 
NE, PO -None- 
(PENUP | CE, Pu PEHUP Same 
(PINIT] OF, 01, PM, oc, oe, PLOTTER IS Similar 
UP SP 
PLOT OC, OE, PA, PO, PU PLOT Similar 
Oc, OE, PA, PO, Po -None- 
-None- RATIO Same 
UC. CE FPR Por RPLOT Similar 
-None- SCALE Same 
Th, OE SETGU Same 
TW, OE SETUUL Same 
GE EL -None- 
Ta, OF UNCLIF Same 
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Plotter HP-GL Series 80 Series 80/Plotter wy 
Module Function Functions Used Counterparts Module Functionality 
(WHERE | -None- bi ES FE: Similar 
UL, PRP tere ‘AALS Similar 
XAXISO TW, Om, OE, FA, PO, MASTS Similar 
Rul aT 
Qi, OE, PA, PO, Pl YASS Similar 
[YAXISO | TW, OC OE, PA, PO, YARIS Similar 
PU T 
PCLBUF -None- -None- 
-None- FOR Similar 
(PRCL| -None- 
BC OC OF FE PR Po 
[BCA] 
-None- 
[BCCKSM | 
lin, Uk, PO, PR, Pu -None- 
[BCP 
[BCREGX|] 
-None- 
[BCX] 
_BCXS: 


Plotter Character Code Numbers 


CODE | CHARACTER CODE | CHARACTER! CODE |CHARACTER! CODE | CHARACTER 
NUMBER NUMBER NUMBER NUMBER 
32 S6 R 80 


















































SPACE P 104 a 

33 | 37 9 81 Q 105 ) 
34 82 R 106 J 
35 “ 83 S 107 K 
36 $ 84 T 108 ] 
37 % 85 U 109 m 
3a > 86 V BD n 
63 T W 111 O 

40 64 a x fie p 
4] ) 65 A y. lis q 
4c 66 B Z 114 rc 
43 67 c L ETS S 
44 68 D % 116 + 
45 i 63 : J 117 U 
46 : 70 F ‘ 118 v 
47 / f3 G w 
48 O 72 H x 
49 ] 73 I y 
SO 2 74 J z 
31 3 75 K { 
32 4 76 L 
os 5 Ef M } 
54 6 78 N ~ 
SS 7 79 0 e 
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Bar Code Specification Charts 


Contents 
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Numeric Data and Sequenced Data Bar Code .... cc ccc ccc cece eee eee e eee neeeeens 213 
Program:Baer Code 2.665 ssas eis waiiie ein Wiese ae Time R RE 215 
One-Byte Paper Keyboard Bar Code... 0... ci ccc cece e neta sete ee seen eeree ewes 216 
Direct Execution Bar Code) s2c00ssccnscnwscewsaw eas ewan es eos ewe sR ORAS 216 
Two-Byte Paper Keyboard Bar Code ....... ccc cece cece cece ener nee n rece seer eneeenes 216 
Programmable Function Derivation ........ cece cece eee e renee eee erent nent eneeneees 218 
Nonprogrammable Bar Code ........... ccc cess cect er et eens eens eee eeseeeneeesenees 219 
HPA Fistor TOR 556k 8 CROSSES SRE RN CGS FIR Ora 219 
Decimal Values for Athrough J, a through e, andthe Stack ...... 6.6 eee eee eens 220 
Introduction 


The charts in this appendix provide you with a guide to constructing headers and determining function 
codes for the various types of HP-41 bar code described in section 7, Bar Code. This information is 
provided to aid advanced users whose applications require that they design the byte structure in 
individual bar code rows. 


Specification Charts for HP-41 Bar Code 
Alpha Data Bar Code 


bo p 








Header Alpha Data 
A 8-bit Checksum (End-around Carry) 
B 4-bit Type Indicator (Set to 7 or 8), where 


7 = Alpha Replace 
8 = Alpha Append 
G 4-bit Number of ASCII Characters in String 


16-bit (2-Byte) Header 
D Up to 14 Alpha Characters 


Numeric Data and Sequenced Data Bar Code 


A string of valid binary-coded digits in part C of numeric data bar code or part D of numeric sequenced 
data bar code consists of: 


e One numeric digit (0 through 9) for each of one to ten mantissa digits, and, if needed, up to two 
exponent digits. 


e When needed, a null (filler) digit, which is used as the first digit in the data string. (Refer to following 
table.) 
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e When needed, data specifying a decimal point, “+” sign, ‘“—” sign, and ““E”’ exponent symbol. (Refer 





to following table.) 


Numeric Data Functions 


0 
1 
2 
3 
4 
5 
6 
7 
8 


ce} 


(hex. “A” 
(hex. *’ 
hex. GC" 


(hex. 
(hex. “F’ 


(hex. “3 








Header Numeric Data 


| 
A 8-bit Checksum (End-around Carry) | 
B 4-bit Type Indicator (Set to 6) | 


12-bit Header (11 Bytes) 

C Up to 10 mantissa digits and 2 exponent digits, plus (when needed) 
filler digits, the mantissa sign, the exponent sign, and the decimal 
point. 


The row must be a minimum of three bytes long. If C contains only one digit, insert a pair of filler digits at 
the beginning of C. If C contains an even number of digits, insert one filler digit at the beginning of C. For 


Beeah Bit Pattern (Hexadecimal) 


example: 













6 
ue 6 
18 6 
FC 6 
6 9 6 
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Sequenced Data Bar Code. This type of bar code is used with revision F and any subsequent revisions 
of the HP 82153A Wand. (Refer to the note on page 129.) 


pe | Se ) TT 


— O_O 


Header Data 
A 8-bit Checksum (End-around Carry) 
B 4-bit Type Indicator (Set to 9 or 10), where 


9 = Numeric Data 
10 = Alpha Replace 
C 12-bit Sequence Number 


24-bit (3-Byte) Header 

D Up to 10 mantissa digits and 2 exponent digits, plus (when needed) a 
filler digit, the mantissa sign, the exponent sign, and the decimal 
point; or up to 13 ALPHA characters. 


The row must be a minimum of four bytes long. If D contains an odd number of digits, insert one filler digit 
at the beginning of D. For example: 


ects Bit Pattern (Hexadecimal) 


1 23 & Ss 























Seq.=1 
1.236E23 t B2 SEE 2:3 
Seq. = 2 










1.236E-23 TB236ED23 


Program Bar Code 


oA ee ee ee 


Cee ea 





Header Program Information 

A 8-bit Checksum (End-around Carry) 
B 4-bit Type Indicator (Set to 1 or 2), where 

1 = Nonprivate 

2 = Private 
C 4-bit Sequence Number (Mod 16) 
D 4-bit Number of Leading Broken Function Bytes 
E 4-bit Number of Trailing Broken Function Bytes 


24-bits = 3-Byte Header 
F Up to 13 Bytes of Program Information 
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One-Byte Paper Keyboard Bar Code 


aaaabb bb 
oo —eeE iar" 


A B 
Function Value ofA Value of B 
0 0000 0000 
1 1000 0001 
9 1001 1001 
[-] 0101 1010 
EEX 1101 1011 
CHS 0011 1100 
| 1011 1101 


Direct Execution Bar Code 


steele atin cil egeaeerenneeeomrnemenenr tennmrmmmemeamiaseas! 


_—— eS SS 





Header Complete Function Code 
A 8-bit Checksum (End-around Carry) 
B 4-bit Type Indicator (Set to Four) 
¢ 4-bit Unused (Set to Zero) 
16-bits = 2-Byte Header 
D Up to 12 Bytes for Function Code 


Two-Byte Paper Keyboard 


€aaaaobe¢eee ddddadgededdd 


A B C D 


1. Programmable Functions. These functions are found in the following locations in the HP-41 Function 


Table on the following page. 


Row 4, column O, through Row 9, column 15 
Row 10, columns 8 through 14 
Row 12, columns 0O, 14, and 15 
Row 13, columnO 
Row 14, coiumn0O 
A 4-bit Checksum (End-around Carry) 
B O 
C 000 
D 8-bit Function Code 
(Such as ABS, Row 6 Column 1 = 01100001) 
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J’ 2. Alpha Characters (Keys) 


A 4-bit Checksum (End-around Carry) 
B O 

C 001 

D 8-bit ASCII with Most Significant 4 Bits Doubled 

(For example the ASCII for “A” is 01000001. With most significant nybble doubled, the 
bar code value for the character A becomes 10000001.) 





3. Indirect 


10(1010) 

O 

2 (010) 

128 (10000000) 


0OWDW > 


4. Non-Programmables 


A 4-bit Checksum (End-around Carry) 





B O 

C 4(100) 
Function Value Function Value 

D CAT 0 SST 8 
GTOL 1 STAYON 9 
DEL 2 PACK 10 
COPY 3 DELETE 11 
CLP 4 ALPHA 12 
R/S 5 PRGM 13 
SIZE 6 USER 14 
BST 7 ASN 15 

5. XROM 

A 4-bit Checksum (End-around Carry) 

B 1 

Smart 

Dgghhhhhh 


ff fg g = ROMI.D. Number 
hh hhh h = ROM Function Number 


For Example: has ROM |.D. = 27 and ROM Function = 5. Therefore fffgg = 11011, and 
hhhhhh = 000101. 
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Programmable Function Derivation 











Position in 
HP-41 
Function Table 





Contents of: 





[GTO], [XEQ 1st ASCII Nth (Last) ASCII 
(Alpha) Character Character 
N/A 


auanne, | | NA 
Column No. N/A 


4-8 i Refer to HP-41 





























0-15 Function Table. Numeric Value of N/A 
Argument 
0-7 XROM (Refer to Two-Byte Paper N/A 
Keyboard Chart.) 
8-13 Refer to HP-41 Numeric Value of N/A 
Function Table Argument 
|GTO}/[XEQ| (Row No. X 16)+ | Numeric Value of N/A 
(IND) Column No. Argument (If GTO, 
msb = 0; if 
XEQ, msb = 1) 
12 0-13 ‘LBL}, (Row No. * 16) + 1st ASCII Nth (Last) ASCII 
13 (LBL) or O(END) Character Character 
(Row No. X 16) + Numeric Value of N/A 
Refer to HP-41 Column No. Argument 
Function Table. (Row No. * 16) Numeric Value of N/A 
+O Argument 
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Nonprogrammable Bar Code 

















Non- 
programmable 
Function 





Contents of: (N = The Number of ASCII Characters) 


ByteNV +3 ByteNV +4 


Byte 3 


Byte Four Byte Five 


Catalog N/A 
Number 


Argument (right justified) 


a 
~ 
Oo 
C:) 
CJ 


Q) 
4 
RI 
(:] 


Argument (right justified) 


1st ASCII 2nd ASCII 
Character Character 


1st ASCII 2nd ASCII 
Character Character 


N/A N/A 


Nth ASCII 
Character 


Nth ASCII 
Character 


N/A 
N/A 
N/A 
N/A 
/A 
/A 
/A 
/A 
/A 
/A 
(A 


alt 


DD 
~ 
Nn 






Argument (right justified) 


7 


vv 
~| | joo} | | 
~ ald + H mM 


N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A /A 


N/A 


AX16+8' 1st ASCII 
Character 


*This three-byte bar code by itself will clear the program where the PC (program counter) is located. If there is an argument it is an Alpha 
string. 


' A = ABS (keycode) DIV 10, B = ABS (keycode) MOD 10. If keycode < O then A = [ABS (keycode) Div 1048] MOD 16 


N 


N—1 ASCII Nth ASCII 
Character Character (V < 7) 


NA 








HP-41 Function Table 


Low Order Bits 


7 8 9 
riacos | car] woe 


fe 


RCLO7 | RCL OS 


3 * 5 6 


2 
cor00 | wor | wa02 


RCL O2 | RCL O3 
STOO! | STO02 | STOO] 









NULL LBL 04 


ACLO4 | ACLOS 


RCL OO 





“ > 

—4 \/ A 
o 

a} ‘ 


3 
~ 
3 


3 | stooo sto04 | stoos | stoos| stao?| stoos| stoos stoi | sto 12 
| STO 05 | sto.07 | sto 08 Zz 
4 x y<y?| 3 HMS+ BYTE 


™ 
| 


> 
A 
~ 


at 
10% 
= 0? 


is | » 
LN x? SORT y* 


CL 


LIN} +X <0? | Xx 
Co | a 
T+an | ST= 


1 
T 


[ASHE 
GTO 00 GT002| GTO03 GT005| GTO Os } 6T0.07, 


Fc7 np |STO/XEO Nol 
| IND TAN 
ALPHA LABEL AND END INSTRUCTIONS - 


n | | 
a 


x 
IN 


oO 
= 
” 
4 


High Order Bits 


XL eee 
ip 
3 


ACL an 


3 
2 2 


Two 
BYTE 





THREE 
BYTE 






—4 
“al | fe 
~4 


al 


UP TO 
16 BYTE 








TEXT TEXT TEXT TEXT 
7 9 


TEXT TEXT TEXT TEXT TEXT TEXT 
10 iW 12 13 4 15 
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Decimal Values for A Through J, a Through e, and the Stack Ww 


A B C F G H | J 
102 103 104 107 108 109 110 T11 
a b Cc d e x ¥ ' L 
123 124 125 126 127 115 114 112 116 

















Function Index 


OQ 
® 
~ 
® 
a 
ad 
2 
o 
—_ 
S. 
~ 
wo 
ry 
S 
~ 
© 
= 
— 
o 
Ss 
wD 


CSIZE 


FRAME 
GCLEAR 


IMOVE 


> 


ml fel fe = 

ARR EEREE aaae 

Qo > m > Ri] |m 
a |= r] [mj |S =} \FI lo] ME 


LDIR 
LIMIT 


2 
7 
m 


LYAXIS 


PENUP 
PINIT 


SCALE 


SETUU 


XAXISO 


< S| ic} |a a s|(8) 2 ais 2 cS 
xD 9 
3 SPREE aPeeeEceeee Ei 
_—_—_ r Se x 
n A) |) |F |S C ° a al (3 


~< 
x 
wn 
Oo 


Specifies plot bounds in user units. 

Sets character space height. 

Sets character space height, aspect ratio, and slant. 
Identifies coordinates of current pen position. 

Draws line to point (x,y). 

Frames active plotting area. 

Advances page on plotters that have a page feed mechanism. 
Draws line to a point x and y units from current point. 
Moves pen to a point x and y units from current point. 
Prints contents of the ALPHA register. 

Sets angle of rotation for printing labels. 

Sets graphic limits in millimeters. 

Sets plot bounds by digitizing two opposite corners. 
Sets plot bounds in graphic units. 

Sets label origin position. 

Selects line type. 

Selects line type and length of repeat pattern. 

Draws and labels x-axis. 

Draws and labels y-axis. 

Moves pen to point (x,y). 

Clears I/O buffer. 

Rotates axes for incremental and relative plotting. 
Selects pen. 

Lowers pen. 

Lifts pen. 

Creates or initializes I/O buffer. 

Recalls an I/O buffer register. 

Calculates x-to-y ratio of current graphic limits. 

Sets user scale. 

Switches module to GU mode. 

Switches module to UU mode. 

Sets tic lengths. 

Resets plot bounds to graphic limits. 

Enters coordinates of last point and current pen status. 
Draws x-axis. 

Draws x-axis with tics. 

Draws y-axis. 

Draws y-axis with tics. 


Plot-Option Functions: 


PLREGX 


a Uv 0 
Uv Clic 
©) |m| I |S 
o 4 


Moves or draws to a point x and y units from current point. 
Moves or draws to point (x,y). 


Moves or draws to series of coordinate points stored in data registers. 


Moves or draws to a point (x,y) relative to an assumed origin. 
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Page 74 
Page 97 
Page 97 
Page 104 
Page 78 
Page 78 
Page 75 
Page 79 
Page 79 
Page 92 
Page 95 
Page 69 
Page 106 
Page 73 
Page 94 
Page 89 
Page 90 
Page 102 
Page 103 
Page 78 
Page 69 
Page 86 
Page 88 
Page 88 
Page 88 
Page 68 
Page 149 
Page 71 
Page 72 
Page 68 
Page 68 
Page 100 
Page 74 
Page 106 
Page 99 
Page 100 
Page 99 
Page 100 


Page 81 
Page 81 
Page 83 
Page 82 
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Utility Plotting Program: 


[NEWPLOT| 
[PLANOT 


| PLINIT | 


PLTUXY | 


‘REPLOT. 
LX? 
? 


Is 


Initializes module for generating a plot. 


wae een ew ome re 


Initializes module for plotting from NEWPLOT!| and REPLOT | parameters. 


Generates a function or data plot according to NEWPLOT and 
parameters. 

Prompts for plot generation or parameter editing. 

Prompts for next x-coordinate. 

Prompts for next y-coordinate. 


Bar Code Functions: 


C 


DW! |) |w) |w 
ag GI 
A 
on 
= 


BCO 


CP 
BCREGX 
BCSIZE 

CX 
BCX 


8 8 
w” 


Plots a row of HP-41 bar code. 

Creates bit pattern for Alpha-Replace bar code. 

Creates bit pattern for Alpha-Append bar code. 

Computes checksum of bit pattern in ALPHA register. 

Plotter Option: Plots bar code row having user-specified leading 
and trailing bars. 

Printer Option: Prints a row of HP-41 bar code on HP 82162A 
Thermal Printer. 

Generates bit pattern for program row. 

Generates bit pattern from data in a series of storage registers. 
Calibrates module to pen width and sets HP or non-HP bar code type. 
Creates bit pattern for nonsequenced bar code. 

Creates a bit pattern for sequenced bar code. 


Page 22 
Page 61 
Page 38 


Page 39 
Page 25 
Page 41 
Page 41 


Page 127 
Page 130 
Page 131 
Page 137 


Page 143 


Page 134 
Page 131 
Page 136 
Page 111 
Page 128 
Page 129 

















Subject Index 


Page numbers in bold type indicate primary references; page numbers in standard type indicate 


secondary references. 


A 
AABC program, 124 
ABC program, 123-124 
Absolute plotting units, 109, 148 
Accessing a buffer, 49 
Acquiring coordinates, 40 
Advancing a page, 75 
Alpha-Append bar code, 124,131 
Alpha bar code, 121-122 
Alpha bit pattern, 127 
Alpha data, 26 
Alpha data bar code, 121-122, 124,213 
Alpha keyboard, 23, 25, 122, 124 
Alpha labels, 92 
Alpha label searching, 211 
ALPHA register, 127, 131, 135, 137, 142 
Alpha-Replace bar code, 128, 130 
Alpha string in coordinate pair, 84 
Alternative directional bits, 144 
Alternating bars and spaces, 146 
Alternative bar code, 109, 143 
Angular mode, 86, 98 
Angular rotation of axes, 151 
Anisotropic scaling, 72 
ANNOT parameter, 28, 34, 56 
changing, 28, 35, 59 
default, 28, 43 
ANNOT sign convention, 43 
Annotated program listings 
BAR subroutine, 167-168 
KWH, 161-162 
Pen width calibration, 169 
PLOTBC program, 169-170 
PLPLOT/PLPLOTP subroutine, 173 
Printing on HP 82162A Thermal Printer, 172-173 
RAIN, 160-161 
TITLES subroutine, 168-169 
Utility plotting program, 162-167 
XBC program, 171-172 
Annotation parameter, see ANNOT parameter 
APU’S, 109, 113, 121, 146, 148 
ASCII character set, 212, 220 
Aspect ratio, 97 
Assumed origin, 82 
Automatic labeling, 102-103 
Automatic plotting, 32 
Automatic plotting control, 25 
Automatic scaling, 29, 55 
Autoscale, 29, 31,49 
example, 56 
how to use, 56 
option, 55 
parameter 30 
simultaneous buffer filling, 60 
specifying, 55 
Axis 
limits, 24, 30 
drawing, 99-101 
horizontal, 99 





label formats, 102 
plotting without tics, 100 
rotation, 86-88 

vertical, 99 


B 


Bar and space proportions, 109-111 
Bar chart, 16 
Bar code, 
Alpha 121-122, 124 
Alpha-Append, 124, 131 
Alpha data specifications, 213 
Alpha-Replace, 128, 130 
alternating bars and spaces, 146 
alternative, 136, 143 
alternative directional bits, 144 
BAR, 195-196 
bar and space proportions, 109-111 
beginning row 120 
bit pattern, 129, 130, 131, 135, 136, 137, 138, 143, 
144,145 
bit pattern, generating 136 
byte length, 126 
byte parameters, 120, 126 
changing rows, 119 
checksum, 126 
checksum computing, 137 
checksum generating, 136 
computation time, 126 
data, 121-122 
default format, 109 
dimensions, 119 
direct execution, 136-138, 142 
direct execution specifications, 216 
directional bars, 144 
directional bits, 143 
extra bits, 144 
filler bits, 129 
final row, 132 
first byte, 136 
format, default, 109 
functional bits, 138 
general parameters, 121 
generation, halting, 120 
HP-41 directional bars, 127, 144 
HP-41 paper keyboard, 128 
KWH, 196-197 
label direction, 121 
labeling, 114 
labels, 119, 124 
LABL, 198 
last byte, 136 
LDR, 198 
leading bits, 145 
left byte, 140 
leftmost byte, 136 
LINE, 199 
maximum row length, 128 
non HP-41, 136, 144 
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nonprogrammable, 219 
nonsequential, 125, 128, 133 
null bytes, 130, 131 

number of bars, 128 

number of bytes, 129, 134, 137 
number of bytes per row, 126 
number of characters, 130 
numeric, 121-122 

numeric data, 128, 129 
numeric data labels, 121 
numeric data specifications, 213-214 
paper keyboard, 136-140 
paper keyboard specifications, 216-217 
parameters, 69 

PLOTBC, 199-201 

plot direction, 121 

plotter option, 134 
PLPLOT/PLPLOTP, 202 
PRBC, 202-203 

printer option, 134 

private, 120, 126 

program, 131 

program, byte parameter, 125 
program, label, 135 

program, parameters, 134-135 
program, specifications, 215 
proportional, 146 

PWIDTH, 203 

replotting rows, 133 

RAIN, 203-205 

right byte, 140 

rightmost byte, 136 

row length, 120 

row number, 126 

row parameter, 126 

rows per page, 119 

scanning, 130 

sequenced data, 122-127, 129 
sequenced data specifications, 213-215 
SET, 205 

single program rows, 124-127 
single rows, 133 

size, 111 

size parameter, 109, 112, 145 
size parameter calibration, 114 
size parameter default values, 112-113 
special HP-41, 136 

standard HP-41, 127 

storage registers used, 121, 136,144 
systems, other, 108 
terminology, 109 

TERN, 205 

TITLES, 206-207 

trailing bits, 145 

type 0, 144, 146 

type 1,145 

type 2, 146, 147 

type 3, 146, 147 

types, 108 

using subroutines, 120-121 
width ratio, 145 

XBC, 207-209 

XROM functions, 141 







BCCKSM |], 136, 137, 142 

BCO , plotter option, 143-147 
BCO , printer option, 133, 134 
, 127, 131, 132, 133, 135 
BCREGX|, 136 

BCSIZE|, 110-112, 146 
example, 113 





parameters, 112,146 
parameters default, 151 


BCX), 113, 114, 127,128 
BCXS|, 127,129 
BEEP], 140 


Beginning data storage register, 30 
Bit, 109 
Bit pattern, 109, 135, 137-146 
Blue keys, 11 
Boundaries, 14 
Buffer accessing, 49 
Buffer filling, 29, 30, 56,59 
plotting, 60 
simultaneous autoscaling, 60 
NAME parameter, 59 
PLTPRM parameter, 59 
pointer, 59-60 
pointer, how PLTUXY uses, 60 
x,y, 60 
y only, 60 
Buffer, I/O, see 1/O Buffer 
Buffer pointer, 60 
NAME, 49 
type 0,48 
Buffer specifiers, 
NAME parameter, 60 
PLTPRM parameter, 60 
Buffer types, 30, 49 
type 0, 48, 49 
type 1, 50, 52-54, 55 
type 2, 50, 55 
Buffer type specifiers, 60 
Buffer, x,y-, 60 
Buffers, plotting from, 48 
Building a buffer without plotting, 39 
Byte, 109 


Cc 


Calibrating the plotter module, 111 
Calibrating the bar code size parameter, 114 
Changing graphic limits, 64, 69, 70 
Changing limit parameters, 105 
Changing parameters, 37 
Changing plot bounds, 72-73 
Changing tic length, 100 
Characters, 30 

aspect ratio, 97 

changing shape, 96-99 

character set, 97 

choice, 29 

codes, 212, 220 

size and shape, 96-99 

slant, 97 

slant angle range, 98 

space height, 151 

special plot, 31 

width 97 
CHART HOLD/CHART LOAD Lever, 11 
Checksum, 109 

bar code, 126 

eight bit summation, 138, 142 

four bit mirror, 138-139 

four bit summation, 138, 139-142 

running, 109, 126 
Clearing the I/O buffer, 68-69 
Clip area, hard, 64 
Clip area, soft, 66 
(CLIPUU |, 73, 74 
Computation time bar code, 126 
Configuring memory, 11, 13, 15, 16 
Controlling line type, 88-91 
Controlling pen conditions, 88-91 




















Coordinates, x,y, 22 
acquiring, 40 
prompting for, 41 
terminating keyboard entry, 41 
Corner points, 106-107 
COS plot, 34-35 
Cosine of PDIR angle, 149-150 
Creating the 1/O buffer, 68 
Creating new graphic limits, 73 
97, 121 
CSIZEO] , 97-98, 121 





D 
Data base 
initialization, 42 
parameters, 26 
plotting, 59, 61 
registers, 25, 26 
table, 26 
Data, erroneous, 31 
Dealer information, 159 
Decimal value of bits, 144 
Default ANNOT parameter, 28, 43 
Default bar code format, 109 
Default bar code size parameters, 112-113 
Default BCSIZE parameters, 151 
Default conditions, HP 7470A plotter, 150 
Default conditions, PINIT, 69 
Default graphic limits, 38, 64, 68, 121 
Default hard clip, 64 
Default parameters, 13, 14, 23 
Default parameters, PLTPRM, 30 
Default plotting conditions, 150-151 
Default plotting parameters, 124 
Default soft clip, 66 
Default tic length value, 101 
Defining new user scale, 72 
Defining plot bounds, 106 
Defining user units, 66 
Determining parameter elements, 39 
Determining pen position, 106 
pone | , 104-106 
DGTIZE|,in a program, 105 
Diamond example, 82-85 
Differing x and y unit scales, 72 
DIG program, 105-106 
Digitizing, 104-107 
Direct execution bar code, 1386-138, 142 
Direct execution bar code specifications, 216 
Directional bars, 144 
Directional bits, 138, 143, 145 
Directional bits, alternative, 144 
Display, 12 
Display setting, 125, 127 


DRAW |, 78, 81 
ae 
a box at graphic limits, 78 
a box at plot bounds, 78 
a line, 78 
an axis, 99-101 
by increments, 79 
lines in graphic limits, 78 
lines in plot bounds, 78 


E 

Editing, 
ANNOT parameter, 28, 59 
buffer registers, 25 
plotting data base, 25 
programs, 127 
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register procedure, 26, 27 
Eight-bit binary code, 136 
Eight-bit summation checksum, 138, 142 
Enter key, 104-107 
Equal x increment, 58 
Erroneous data, 31 
Erroneous values, 47 
Error conditions, 151 
Error messages, 154-155 
Examples, Autoscale, 56 
Examples, PRCL, 150 
Examples, PLREGX, 85 
Examples, beginning, 12 
Examples, DIAMOND, 82-85 
Examples, setting up for, 127 


F 
Filler bits, bar code, 129 
Filling buffers, 56, 59 
Final register not specified, 59 
Finding length of long side of graphic limits, 71 
First byte, 136, 144 
[FIX], 12, 15, 29, 59, 150 
Flag 9,120 
Flag 17,93, 120 
Flag 22, 120 
Flag 23, 120 
Flag 27, 115, 120 
Flag 29, 117, 120, 121 
Flag 32, 154 
Flowcharts, 

BAR, 181 

NEWPLOT, 174 

PLANOT, 179-180 

PLINIT, 175 

PLOTBC, 186-189 

PLPLOT/PLPLOTP, 194 

PLTUXY, 176-178 

PWIDTH, 185 

REPLOT, 175 

TITLES, 182-184 

XBC, 190-193 
Formats, axis label, 102 
Four-bit mirror checksum, 138-139 
Four-bit summation checksum, 138, 139-142 
(FRAME]|, 70, 71, 73, 74, 78 

raming the plotting area, 78 
Function 

code, 142 

descriptions, 12 

index, 221-222 

name searching, 211 

plot, sine, 33-34 

plot, cosine, 34-35 

type indicator, 142 
Functions that set pen status to down, 81 


G 
,75 
eneral plotting options, 39 
Global label, 29 
Graph, 15 
Graphic 
area dimensions, 65 
area ratio, 65 
area x-dimension, 65 
area y-dimension, 65 
scale, 64 
units, 65 
Graphic limits, 64, 72, 92, 102, 103, 115, 128 
bar code, 119 
changing, 64, 69, 70 
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default, 38, 64, 68, 121 
drawing a box at, 78 
drawing lines in, 78 
new, 73 
revising, 64 
specifying, 69 
Grids, plotting, 101-102 
Grids, partial, 102 
GU mode, 67, 78, 81, 99, 106 
GU scale factors, 150 
GU’s, 65, 73, 83, 97, 99, 106, 121 


— 


——_—_—___——_ 


IDRAW. , 79, 80, 81 
IMOVE|, 79, 80 
Increasing plotting skills, 61 
Incremental move, 79 
Increments, tic, 28 
Individual plotting control, 25 
Initialization, 58 
Initializing, 58, 64 
HP-41, 71, 76, 86-87 
data base, 42 
1/O buffer, 68, 73 
plotter, 58 
plotter module, 10 
Integer only tic labels, 53 
Internal pen status, 85 
International service information, 158 
I/O Buffer, 10, 38, 110, 112, 133, 134, 148-149 
configuring memory, 11, 13, 15, 16 
permanence, 11 
pointer, 24 
returning registers to memory, 18 
clearing, 68-69 
contents, 148-149 
creating, 68 
initializing, 68 
reinitializing, 73 


[IPLOT], 81, 82 


H_ ao 

Hard clip area, 64 

Hard clip limits default, 64 

Hewlett-Packard Graphics Language, 7, 210,211-212 

Hewlett-Packard Interface Loop, 7,11 

Horizontal axis, 99 

Horizontal labels, 103 

HP 7470A Plotter, 70 

HP 7470A Plotter default conditions, 150 

HP 82106A Memory Module, 10, 11 

HP 82153A Optical Wand, 7, 108, 115, 137 

HP 82153A Optical Wand revisions E and F, 129 

HP 82160A HP-IL Module, 7, 133, 155 

HP 82162A Thermal Printer, 108, 127, 133, 137, 138, 
140, 144, 145 

HP 82170A Quad Memory Module, 11 

HP 82175A Black Print Thermal Paper, 133 

HP-41 bar code, 108 

HP-41 character set, 94 

HP-41 function table, 219 

HP-GL, 7, 210,211-212 

HP-IL, 7,11 


K 


Key assignments, 11, 21 

Key assignments, PLOTBC program, 115,119 
Keyboard entered coordinates, 44 

Keyboard overlay, 21, 26 

Keys, top row 21 


L 


(LABEL), 92-94 
Labels, 
Alpha, 92 
automatic, 102-103 
bar code, 114 
direction, 151 
direction, bar code, 121 
global, 29 
horizontal, 103 
location, 94 
number of characters, 93-94 
numeric data bar code, 121 
orientation, 94 
origin, 95, 150 
plot, 28 
position, 92,94 
printing, 92-94 
spacing, 93 
tic, 28-29 
vertical, 103 
XBC program, 121 
LABL program, 98-99 
Last byte, 136, 144 
Last point in bounds, 150 
LDIR}, 102 
LDR program, 95-96 
Leading and trailing bits, 144-145 
Leftmost byte, 136, 140 
Length of shorter side of graphic limits, 71 
Lifting pen between points, 84 
, 69-70, 71, 72, 106 
parameters, 69 
parameters, changing, 105 
setting default conditions, 150 
setting label origin, 95 
Limited one year warranty, 156 
Limits, 
default graphic, 64 
graphic, 64 
physical, 69, 70 
Line graph, 15 
LINE program, 89 
Line type, 29, 30, 78, 80, 89 
Line type 1,61, 150 


Line type repeat patterns, 90 
LOCATD], 106-107 
LOCATE], 73-74 


Long dimension, 65 
Long side of graphic limits, 71 
, 94-95 

position, 102 

value, 149-150 







LTYPEO}, 90 


, 102-103 


Major tic labels, default, 51 

Major tics, default, 51 

Major x-axis tic increments, 28-29 

Major y-axis tic increments, 28-29 

Manual! plotting, 38 

Maximum slant angle, 98 

Mechanical limits, 70 

Memory requirements, 10, 11, 42, 45, 48, 50, 53, 59, 68, 
69,148 

Minor tic increments, 28-29 

Minor tics, 28 

Minor x-axis tic increments, 28-29 











Ww 








Minor y-axis tic increments, 28-29 
Mode, GU, 67 

Mode, plotting, 67 

Mode, UU, 67 


Moving the pen, 78-79, 106 


N 
NAME buffer pointer, 49 
NAME parameter, 24, 27, 28, 30, 32, 39-40, 56, 59 
buffer filling, 59 
buffer specifiers, 60 
using Y?, 42 
Narrow bars, 145-146 
Narrow spaces, 146 
Negative parameter value, 43 
|NEWPLOT 14, 15, 21, 22, 27, 38, 39, 41, 46, 56, 154 
example, 31-34 
flowchart, 20 
plotting data base, 22 
prompts, 23 
Non HP-41 bar code, 136, 137, 144 
Nondefault annotation parameters, 29, 35, 44, 46 
Nonprogrammable bar code, 219 
Nonsequential bar code, 125, 128 
Nonsequential program bar code, 133 
Null bytes, 142 
bar code 130-131 
characters, 126 
Number of bytes, bar code, 137 
Numeric bar code, 121-122 
Numeric data, 26 
Numeric data bar code, 128-129 
Numeric data bar code specifications, 213-214 
Numeric data functions table, 214 
Numeric data labels, bar code, 121 
Numeric XINC parameter, 44 


NXTROW], 119 





O 


OCTA subroutine, 36 
Origin, 81 

assumed, 82 

point, 69 
Original axes, 87 


P 
P1 and P2 coordinates, 150 
Packing memory, 120, 125, 126, 127,131 
Page feeding, 75 
Paper keyboard bar code, 136-140 
Paper keyboard bar code specifications, 216-217 
Parameter elements, 28 
Parameter values, negative, 43 
Parameters, 34 

limit, 69 

XINC, 30 

ANNOT, 28, 56 

ANNOT, changing, 35 

ANNOT, editing, 28, 59 

autoscale, 30 

bar code, 69 

bar code byte, 126 

bar code row, 126 

bar code size, 109, 112, 145 

bar code size, calibration, 114 

bar code size, default values, 112 

BCSIZE, 112 

BCSIZE, default, 151 

changing, 37 
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data base, 26 
default, 13, 14, 23 
default ANNOT, 28, 43 
default bar code size, 113 
default plotting, 124 
default PLTPRM, 30 
determining elements, 39 
editing, 24, 25-27 
editing ANNOT, 28 
F,, 28, 29 
F,, 28, 29 
general bar code, 121 
limit changing, 105 
NAME, 24, 28, 30, 32, 39-40, 56, 59, 
NAME buffer filling, 59 
NAME buffer specifiers, 60 
nondefault annotation, 29, 35, 44, 46 
plotting, 22,69 
PLTPRM, 29-31, 34, 39-40, 56, 60 
PLTPRM, buffer filling, 59 
PLTPRM, buffer specifiers, 60 
PLTPRM, resetting, 56 
program bar code, 134-135 
program bar code byte, 125 
program name, 126 
user accessible, 25 
x and y, reversing, 73 
XAXAT, 27, 34, 56, 
XINC, 24, 27, 33, 39-40, 55, 56, 59 
XINC, numeric, 44 
XMAX, 24, 27, 30, 55 
XMAX, resetting, 61 
XMIN, 24, 27, 30, 55 
XMIN, resetting, 61 
YAXAT, 27, 34, 56 
YMAX, 24, 27, 30, 55 
YMAX, resetting, 61 
YMIN, 24, 27, 30, 55 
YMIN, resetting, 61 
Partial grids, 102 
PBC program, 124-127, 133 
PCLBUF |, 11, 31, 42,57, 69 
PDIR |, 79, 82, 86-88 
-PDIR |angle indicator, 149 
POIR quadrant, 150 






down 80-81, 84, 85 
movement restrictions, 64 
movement, rotating, 82 
number, setting, 88 
position, determining, 106 
position, range, 148 
stall, 30 
status, 80-81, 104, 106 
status, parameter, 105 
travel outside the plotting area, 80 
travel, rotating direction, 79 
up 80-81, 84, 85, 150 
width 109-110, 146 

PENDN |, 81, 88, 104 

PENUP|, 88, 104 

Physical limits, 69, 70, 106 

(PINIT}], 10, 11, 21, 38, 68-69, 71, 72, 73, 112, 121, 127, 
150, 151 
default conditions 69 
setting default conditions, 150 
setting label origin, 95 

[PLANOT], 20-22, 25, 27, 28, 31, 33, 36, 59, 61, 154 
automatic execution, 61 
operation, 61 
routine 61 
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when to use, 61 
“PLINIT) 20-22, 25, 31, 33, 38,56, 58, 61, 154, 
executing before autoscaling, 58 
executing manually, 38 
routine, 38 
[PLOT], 81, 82 
Plot bounds, 66, 71, 72, 92, 102, 103, 106 
graphic limits, 67, 74 
changing, 67, 72 
drawing a box, 78 
drawing lines, 78 
Plot direction, bar code, 121 
Plot labeling, 28 
Plot option functions, 81-86 
PLOT? prompt, 20, 21, 24, 25, 26, 61 
PLOTBC program, 109, 114-120, 143 
example, 115-119 
flowchart, 118 
key assignments, 115,119 
main prompt, 115, 118-119 
pens used, 115 
Plotter, 
keyboard, 64 
keys, 73 
mechanical limits of, 70 
option bar code, 134 
scaling, 148 
supplies, 159 
Plotter module, 
care, 156 
operating temperatures, 156 
removing, 156 
storage temperatures for, 156 
Plotting 
a function, 40 
a star, 50-53 
an axis without tics, 100 
and buffer filling, 60 
area, 128, 130 
area framing, 61, 78 
area, pen travel outside of, 80 
area, physical size of, 38 
automatic, 25, 32 
automatic control of, 25 
bar charts, 16 
boundaries, 14 
buffer types, 30 
conditions, default, 150-151 
control, individual, 25 
data base, 22, 59,61 
data base, editing, 25 
data base, setting up, 51 
example, cubic equation, 57 
from buffers, 48 
functions, 12 
grids, 101-102 
increments, 14 
line graphs, 15 
manually, 38 
mode, 67 
mode, functions affecting, 67-68 
options, general, 39 
parameters, 22, 26,69 
parameters, default, 124 
point, 29 
points, increasing number, 33 
precision, 44-45, 58 
registers, according to x, 83-86 
shrinking, 72 
skills, increasing, 61 
special shapes, 31, 60 
status, 150 
stretching, 72 
two or more functions, 21 


PLREGX|), 81, 83, 105, 106 
PLREGX |, example, 85 
PLTPRM, 
beginning register, 29 
default, 58 
numeric form, 29 
parameter 29, 30, 31, 34, 49, 56, 60 
parameter buffer filling, 59 
parameter buffer specifiers, 60 
parameter resetting, 56 
parameters, 39, 40 
subroutines, 31 
PLTUXY 20-22, 24, 25, 29-34, 36, 39, 44, 55, 56, 58-61 
PLTUXY), using buffer filling pointer, 60 
Pointer buffer, 60 
Pointer buffer, filling, 59-60 
PRBC program, 136 
boa 148, 149-150 
-PRCL|, example, 150 
Precision plotting, 44-45, 58 
Printer option bar code, 134 
Printing bar code, 133 
Printing labels, 92-94 
Private bar code, 126 
Product information, 159 
Program bar code, 131 
Program bar code, nonsequential, 133 
Program bar code parameters, 134-135 
Program bar code specifications, 215 
Program label, bar code, 135 
Program listings, annotated, 
BAR subroutine, 167-168 
KWH, 161-162 
Pen width calibration, 169 
PLOTBC program, 169-170 
PLPLOT/PLPLOTP subroutine, 173 
Printing on HP 82162A Thermal Printer, 172-173 
RAIN, 160-161 
TITLES subroutine, 168-169 
Utility plotting program, 162-167 
XBC program, 171-172 
Program name parameter, 126 
Programmable function derivation, 218 
Programs, 123-124 
DIG, 105-106 
PRBC, 136 
XBC,114 
LABL, 98-99 
LDR, 95-96 
LINE, 89 
PBC, 124-127, 133 
PLOTBC, 109, 114-120, 143 
PWIDTH, 110, 146 
SET, 76, 103, 106, 115, 125 
TERM, 77, 131, 134 
XBC, 109, 122-123 
Proportional bar code, 146 
PWIDTH program, 110, 146 


R 


[RATIO], 71,73 

Ratio, aspect, 97 

Ratio, graphic area, 65 

Recalling I/O buffer contents, 149-150 
Register availability, 11, 13 

Register editing, 30, 58 

Register editing procedure, 25-27 
Reinitializing the 1/O buffer, 73 
Reflected plots, 71, 73 

Removing the plotter module, 10, 156 
Repeat patterns, line types, 90 

19, 20, 25-27, 36, 38, 39, 41, 56, 58, 59, 61, 154 
(REPLOT|, bypassing, 58 

















Resetting PLTPRM parameter, 56 
Resetting the plot bounds 74 
Resetting XMAX parameter, 61 
Resetting XMIN parameter, 61 
Resetting YMAX parameter, 61 
Resetting YMIN parameter, 61 
Reversing the direction of user scales, 71 
Reversing x and y parameters, 73 
Revising the plot bounds, 73 

R;, 48 

Riinal> 48 

R,, 48 

Rightmost bits, 144 

Rightmost byte, 136, 140 

Rinitiats 48 

Rotating axes, 86-88 

Rotating direction of pen travel, 79 
Rotating pen movement, 82 
Rotation of plotting axes, 151 


RPLOT|, 81,82 
RPLOT indicator, 149 
RPLOT , not last function, 150 


Running checksum 109, 126, 127 


Ss 

Saving steps, 76 

Scale, 14 

(SCALE), 72-73 

Scale factors, 148 

Scaling, automatic, 29 

[sci], 29 

Sequential data bar code, 122-123 
Sequential data bar code specifications, 213-215 

SET program, 76, 103, 106, 115, 125 
SETGU), 68, 106 

Setting pen number, 88 

Setting the user scale, 71-72 

Setting up for examples, 127 

SETUU), 68 

Short dimension, 65 

Shrinking plots, 72 

Sign convention, ANNOT, 43 

Sine function plot, 33-34 

SINE subroutine 13, 32 

Single bar code rows, program, 124-127 
Size], 11,31 

Slant, 97 

Slant angle, maximum, 98 

Slant angle range, 98 

Soft clip area, 66 

Spacing tics, 100 

Special plot shapes, 31 

Special shapes, plotting, 60 

Specifiers, buffer type, 60 

Specifying autoscaling, 55 

Specifying graphic limits, 69 

Stack registers, 127, 130, 131, 144 

Standard HP-41 bar code, 127 

Storage registers, 129, 145 

Storage registers used for bar code, 121, 136, 144 

Storing digitized coordinates, 105 

Stretching plots, 72 

Switching between UU mode and GU mode, 67 


T 


Technical assistance, 159 
TERM program, 77, 131, 134 
Terminating examples, 77 
Terminating keyboard entry of coordinates, 41 
Terminology bar code, 109 
Tic increments, 28, 61 
major x-axis, 28-29 
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major y-axis, 28-29 
minor x-axis, 28-29 
minor y-axis, 28-29 
Tic labels, 28-29 
Tic labels, integer only, 53 
Tic length, 100, 151 
Tic length value, default, 101 
Tic spacing, 100 
Tic spacing parameter, 100 
FrICLEN]. 100, 102 
Tics, integer only, 53 
Tics, plotting an axis without, 100 
Top row keys, PLOTBC program, 115,119 
Tracing an illustration, 104 
Trailing and leading bits, 144, 145 
Two-byte paper keyboard chart, 140 
Two-function plots, 34 
Type 0 bar code, 144-146 
Type O buffer, 48, 49, 51, 
Type 0 buffer pointer, 48 
Type 1 bar code, 145 
Type 1 buffer, 50,55 
Type 2 bar code, 146-147 
Type 2 buffer, 50, 55 
Type 3 bar code, 146-147 
Type specifiers, buffer, 60 


U 
[UNCLIP], 74-75 


Universal product code, 146 
Unrotated axes, 87 
User-accessible parameters, 25 
User annunciator, 33 
User keyboard, 21 
User mode, 11,21 
User scale, 66, 73 

new, 72 

setting, 71-72 

reverse direction, 71 
User units, 66 
User units, defining, 66 
Using Y? for NAME parameter, 42 
Using plot option functions, 80-81 
Utility plotting program 7, 12, 19-61 
Utility plotting program, example, 13-15 
UU mode, 67, 72, 76, 78, 81, 92, 99, 106, 150 
UU scale factors, 150 
UU’s, 66, 73, 83, 99 


V 


Vertical axis, 99 
Vertical labels, 103 


Ww 


Wand scanning errors, 135 
Warranty, 156-157 

Warranty and service, who to contact, 157-158 
Warranty, United Kingdom, 157 
[WHERE], 106 

Wide bars, 145-146 

Width ratio, bar code, 145 
Window, 66 

-WNDDTX |, 122, 130 

‘WNDSCN], 137, 139, 140 
|WNDTST], 137, 140 


x _ — 
x and y parameters, reversing, 73 
x-axis, 27-29, 43 

x-axis tic increments, 28, 29 
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x-coordinate, varied interval, 46 

x increments, equal, 58 

x intercept, 99, 100 

X? subroutine, 41, 45 

XAXAT parameter, 27, 34, 56 
XAXIS|, 99 

XAXISO], 100, 102 

XBC program, 109, 114, 121-122 
XBC program, example, 123 
XBC program, labels, 121 

XINC parameter, 24, 27, 30, 33, 39-40, 55, 56, 59 
XINC parameter, numeric, 44 
XMAX parameter, 27, 30,55 
XMAX parameter, resetting, 61 

X minimum, 27 

XMIN parameter, 27, 30, 55 
XMIN parameter, resetting, 61 
XROM function bar code, 141 
XROM functions, 141,210 
XROM numbers, 141, 210 


XSBC program, 122-123 
x,y coordinates, 22, 40-41 


Y 

y-axis, 28, 29, 43 

y-axis, coincident with maximum and minimum y 
values, 56 

y-axis tic increments, 28-29 

y intercept, 99-100 

Y? subroutine, 41, 44 

YAXAT parameter, 27, 34, 56 


-YAXIS |, 99 
YAXISO |, 100, 102 


Y MAX parameter, 27, 30, 55 
YMAX parameter, resetting, 61 
YMIN parameter, 27, 30,55 
YMIN parameter, resetting, 61 
y-axis, 27 

Y minimum, 27 














Addendum 


This addendum contains information regarding the HP 82184A Plotter Module Owner's Manual, part number 
82184-90001, dated September 1982. 


Page 69, under [LIMIT]. If, in addition to the plotter, an HP-IL device other than an HP 82161A Digital 
Cassette Drive, an HP 82162A Thermal Printer, an HP 82163 Video Interface, or an HP 82905B Printer is 
on the loop, the plotter must be selected as the primary device before executing [LIMIT]. (Refer to “Selecting 
an HP-IL Device” in section 4 of the HP 82160A HP-IL Module Owner’s Manual.) Otherwise, the HP-41 
may display the message PL:RANGE ERR when is executed. 


Page 136, under [BCREGX]. When executing [BCREGX], if there are two or more consecutive specified 
registers containing zero, the HP-41 may display a NONEXISTENT error message. If this occurs, execute 
repeatedly until the error message no longer appears in the display. (At most, will need 
to be repeated once for each consecutive specified register containing zero.) 


Also, when using with an HP-41C that does not have an HP 82170A Quad Memory Module, 


ensure that the registers you specify exist. Otherwise may place null bytes in the ALPHA 
register corresponding to any nonexistent registers which are specified. 
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